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A Nine-Foot Radial Drill. | 
| 

In our issue of April 11, we illustrated one | 
of the latest examples of English tool build- 
ing, being a radial drill press, which, judging 
from the number and character of the shops 
in which it has been placed, has met with 
the general approval of English engineers. 

The present illustration will afford our 
readers on both sides of the water an excel- 
lent opportunity for making a comparison 
between American and English practice, it 
being a radial drill press of the same general 
dimensions recently completed by The Uni- 
versal Radial Drill Co., of Cincinnati, Ohio, 
for Cramp’s shipyard at Philadelphia. The 
length of the arm is the same (9ft.) and 
the extreme height of work which can be ope- 
rated upon is practically the same, the ex- 
treme from bed-plate to end of | 
spindle in the present case being 9’ 6”. The | 
spindles are the same diameter in each (4’), 
but the weight of the American press 
is 12,120 Ibs. greater, being 33,000 
Ibs. 

In general design and appearance 
the two machines are totally differ- 
ent. In the present machine the arm 
does not swing upon the column, but 
the column is fitted over a stump 
which has a sufficient length of bear- 





distance 


ing to prevent deflection. The 
column can be made rigid with the 
bed-plate by tightening the nuts 


shown at the bottom. The arm is 
raised and lowered by power, through 
the medium of the screw and gears 
shown, the lever for controlling this 
movement being at the lower end of 
the sleeve. Power is received from 
a vertical shaft above the column, 
which drives, by means of spur gears, 
the vertical shaft at the side of the 
column, which in turn drives the 
upper cone pulley. The lower cone 
pulley is provided with internal 
gears which drive positively (with- 
out employing friction), yet can be 
thrown in or out instantly, without 
stopping the machine. As the motion 
for raising and lowering the arm is 
derived from the vertical shaft at the 
top of the machine, the arm is always 
moved at the same rate, regardless 
of the speed at which the spindle 
may be running. 

The lower cone pulley is upon the 
end of a shaft which passes along 
the back of the arm, and, by bevel 
gears, drives a short vertical shaft, 
which is behind the drill spindle and 
drives it by means of the spur gears 
shown. From this short vertical 
shaft the feed motion is derived, by means of 
cone pulleys and the worm gearing shown. 
On the large worm gear is a friction clutch for 
throwing the feed in or out, the two handles 
shown being for the manipulation of this 
clutch, while the two longer ones are for mov- 
ing the spindle up or down rapidly by hand. 
The head is moved along the arm by means 
of a rack and pinion worked by the worm 
gearing and hand-wheel seen at the left. 

At the extreme end of the arm is a clamp, 
through which passes a tie bar that is at- 
tached to the bed-plate by a This 
tie bar is readily removable and is intended 
to be used only when extraordinary rigid- 
ity is desired. The height of the column is 


swivel. 





13’ 6’, and its diameter 18” ; the total height 
of the machine without the countershaft be- | 
ing 17 2’. It will drill to the center of a 
circle 15’ diameter and has a continuous feed 
of spindle of 24”. The table is 28" x 28", 
and the bed-plate 6’ x 12’. 
——— 

Stove manufacturers are counting on a 
heavy trade this fall, with light summer 
business, 
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ENTERED AT Post 
magnitude; and, consequently, we look in 
vain for a reproduction, in the casting, of the 
even surfaces and symmetrical curves of the 
pattern; for, from the above stated causes, 
all evidence of previous design in the pattern 
is often entirely obliterated. In addition to 
this may be mentioned the extra labor which 
such imperfect work entails on the machin- 
ist, at the parts which have been prepared for 
external fittings; also bored surfaces, which 
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A Nine-Foor RApIAL DRILL. 


Moulding in Loam, from a Complete 


Pattern. 


By 8S. BoLLaAnp. 


It is safe to say that if good loam moulders 
were aS numerous as good green sand mould- 
ers, failures would be less frequent; and 
also that castings of a higher type of finish 
would adorn our engine rooms and factories, 
as well as public edifices. There is undoubt- 
edly a limit to the practicability of moulding 
in green sand, owing to the instability of the | 
materials used, as well as to the inadequacy 
of such materials to resist the enormous 
pressures at work in moulds of considerable 


suffer on account of the accumulations of dirt | 
and scum, which always form in greater 
abundance in green sand moulds, than is the 
case in either dry sand or loam. Examined 
from this standpoint, it becomes a question 
whether, in a large majority of cases, the loam 
casting is not the cheapest, exclusive of the 
fact of its superiority of finish over the one 
made in green sand. 
Critically speaking, 
of green sand moulding to be reached when 
the moulder fails to accurately duplicate the 
pattern he moulds from. Just how far this 
limit is exceeded, from mercenary and other 
motives, may be discovered by a careful sur- 
vey of our public buildings, where a consid- 


we consider the limit 
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erable percentage of cast-iron has entered in- 
to their construction. To one acquainted 
with the tricks of the trade, it iseasy to find 
lifter and tool-marks in abundance; places 
where scabs and swells have been imperfectly 
removed with the chisel can be readily 
traced; mouldings and tigures imperfectly 
finished; in fact, botch jobs in most cases, 
for the simple reason that the founder had at- 
tempted to accomplish on a soft, yielding sur- 
face of green sand, that which only a hard, 
unyielding surface of loam would have ac- 
complished. 

Massive castings, which, if made in green 
sand, would be full of complications, and in 
tricate to mould, and, very often, for the 
want of ability, unsafe, become in many in- 
stances, comparatively simple jobs, and easy 
of manipulation if made in loam, requiring 
less intelligence, as a rule, to make both a 
safe mould and a creditable casting. 

To meet these emergencies, dry sand _ is 
sometimes but 
method also has its limits, either be- 
cause the several parts needed for 
the construction of the mould cause 
undue expense, or the 


resorted to; this 


casting, if 
too ponderous, would require flasks 
too large for safe handling. To ob- 
viate this latter difficulty, recourse is 
frequently had to bedding in the 
floor, using dry sand materials for 
its construction, and drying the 
mould where it is made with impro- 
vised ovens or fire pans; but as this 
is only a makeshift, and not unfre- 
quently a poor one, we shall not 
dwell upon it. 

I am willing to admit that very 
many of the heavy castings required 
for mill and forge works, building 
purposes, and all such as call for 
strength only, may, with propriety, 
be made in green sand; but when, 
along with strength, beauty must be 
combined, then look about for the 
best method to the dual de 
mand, and, when all the pros and 


meet 


cons have been gone over, I conject- 
ure that a loam mould will be de- 
cided upon as the safest and best for 
the job. 

To the of 
making a piece in loam when the 
pattern 
ridiculous ; but a little consideration 


most moulders idea 


entire is supplied seems 
of the superior advantages offered by 
this method 


illusion. 


will soon dispel this 
Again, how ofven we sce 
castings made on end in loam, at 
great risk and much additional cost 
to the founder, simply because, per 
haps, one-tenth of the outside mould 
can be swept by the spindle ; when, if a few 
lags had been attached to the patterns (which 
must be made in any case), an entire pattern 
would be obtained from which to mould on 
its flat, in such position as would best meet 
the several requirements of the job. 

Many founders object to loam work be- 
cause of their limited oven space, forgetting 
that facility that particular 
would enhance their ability to accomplish 
larger and better work, and thus secure to 
themselves a more extended patronage. Self- 
interest ought to suggest the propriety of 


increased in 


being able to make the finest castings, and, 
having once secured that reputation, there 


need be no fear for their success. Another 
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objection is that too much floor space is re- 
quired for its production; this objection can, 
I think, be easily disposed of, as in most cases 
jobs which, if made in green sand, would 
cripple the shop for nine or twelve days, 
might be built in loam, somewhere aside and 
to crane and oven, floor space 


the 


convenient 
only being required to pit, and cast 
mould. 

No good green sand moulder need shrink 
from the task of moulding in loam; for, rest 
the 
only apparent. 


difficulties 
It is not by 


assured, are 


any means hard to make excel- 


lent loam moulders out of 
such as are well skilled in 
green sand, simply because 


they have become accustomed 
of 
more yielding 
that 
moulder 
decided 


construct moulds out 
far 
flexible than 
which the loam 
works. There 
difference when the opposite 


to 
material 
and with 


is a 
task is attempted; the loam 
moulder the 
lack of rigidity in the sand, 
compared with the dried loam 


soon discovers 


he has been accustomed to, 
and invariably retires in dis 
gust. 

I will now to 


point out the main features 


endeavor 
in the construction of a first 
class loam mould. First, de 
at of the 
pattern the several divisions 


cide what parts 


must be made in order to 
an easy separation of the 
walls, due attention at the 


same time being paid to the 
closing together of both out- 
side walls and internal cores. 
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Fig. 5, the building being continued on the 
lifting plates and C, as shown in the re- 
figures. Hook in the 
staples shown, serve to bind these walls firm- 


spective bolts, set 
ly to the top plates, after the manner seen at 
G, Fig. 4, ard D, Fig. 5. 

A careful examination of the view of pat- 


tern will show why the plate D, Fig. 5, is 
set below the top. Provision in this case 


must be made fora joint round the face of 
branch //, therefore the plate D must be set 
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shown as built up to the flange in Fig. 5, the 
method of carrying them being in all respects 
similar to that shown for the ends. Plate J, 
Fig. 4, rests on a loam bottom against the 
lower joint A; bolts at the staples shown 
connect with plate #, Fig. 5, in which plate 
handles are cast for lifting, as seen at A, Fig. 


6. This figure shows the whole arrange- 
ment in section. 
As seen at G, Fig. 5, and B, Fig. 2, another 


joint is here formed, and the building con 

tinued up to the top of 

suction chamber J, Fig. 
5, and C, Fig. 6. Plates 
such as shown at F, Fig. 
5, serve to carry this 
brickwork, and are se- 
cured, as before explain- 
ed, by bolts to the top 
plate, as shown at Figs. 
5 and 6. In order to a 
quick separation of the 
parts when all is built, 
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Enough of detail is shown in these illustra- 
tions to give a clear understanding of the 
whole process of moulding such a casting in 
loam, and renders any further explanation 
superfluous. As before stated, all the parts 
being detachable, such as would interfere 
with an easy separation of the mould are, of 
course, to be loosened and allowed to come 
away with the cheeks. 

After marking all the joints, the ends are 
lifted away, then the top separates at B, Fig. 
6, after which, flange B, Fig. 4, is lifted out, 
the sides taken away and the pattern with- 
drawn. The portion of flange which extends 
past the end at K, Fig. 5, is made loose, built 
in the end and drawn out after the pattern 
has been lifted out. 

The lugs shown on the ends of the founda- 
tion plate can be utilized for bolting down 
the body core, and should it be thought 
necessary to hold down the middle, have 
holes in the core iron to correspond with 
other holes in the foundation plate, directly 
in line with the center of one 
or more of the valve cores, 
through which a bolt or bolts 





can be passed and thus secured. 

















These instructions are given, 
not only to show how to make 
this particular casting, but 
also to lead the minds of the 
uninitiated in the direction for 
grasping the underlying prin- 
ciples which govern the art 
of loam moulding, which, if 
rightly understood, as exhib- 
ited in this example, their ap- 
plication to other classes of work 

















} becomes easy ; for, with very 
slight modifications of the meth- 
ods herein displayed, almost 
every emergency may be success- 
fully met. 
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rying the several parts, ob- 7. | | i rin coy connected with 
serve the very important rule | I = 7 the matter is taken by the 
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cient strength to resist upward pressure when Hit o™ “a few more shillings every week.” 
secured at the ends, This, of course, neces ht Pe We should infer from this that it might be 
sitates the casting of lugs on all plates at . TA the custom in England for people having any- 


such places as will best meet this require 
ment, 
the use of studs, exposed naked to the iron, 


Study to avoid as much as_ possible 


always preferring to make a safe job by some 
other method, even at the expense of a little 
extra time; by the exercise of a little ingenu 
ity in this direction, serious flaws in the cast 
ing may often be prevented. 

The accompanying drawings and views 
represent the waterend of a high-duty pump 
ing engine, such as are made by the firm of 


Henry R. Worthington. Fig. 1 isa sectional 
view, and Figs. 2 and 3 are end elevations. 


The casting weighs from 8 to 10 tons, accord- 
ing to thickness. Castings of this class call 
for a high degree of finish, inasmuch as they 
are exposed to view, whilst the steam cylin 
ders are usually covered with ornamental 
lagging. 

A careful study of Fig. 4 will be all that is 
needed to fully understand the mode of pro 
The 
entire pattern isseen to rest ona bed of loam, 


cedure in the early stages of this job. 
spread evenly over a course of bricks (pre 
it. 
from the 


immediately underneath 
bricks 
edge of the pattern, to allow loam sufficient 
A along the 
and 


viously laid), 
This course of is set back 
with which to form the joint 
bottom flange. Flange B 
chamber C are detachable from the body, as 


suction 


are all ribs, brackets, hubs, etc. 

The arrangement is to build the bottom 
half of both ends as permanent structures on 
D, Fig. 4, 


and A, Fig. 5, where, in both cases, only a 


the foundation plate, as seen at 


portion is shown as built. The separation is 


made central with the prints #, Fig. 4, and B, 


Fig. 4 





below the flange, and the brickwork con 
tinued above in such form as will permit of 
easy access to the branch when the mould is 
The method for lifting these ends is 
clearly shown, and it will be noticed that 
Fig. 5is a reversed view of Fig. 4, which al 
lows a full representation of each end in 
preparation, as well as completed. 


closed. 


Observe that, as the ends are built, the joint 
against which the sidesabut must be formed, 
strict attention being paid to the necessary 


taper for easy separation. The sides are 





Fig. 5, covered with 
loam, level with the prickers, and dried ; the 
dry loam will absorb enough moisture from 
the soft loam upon which it is bedded, to 
To 


over the suction chamber, 


have the plates F, 


admit of almost immediate separation. 
the mould 
lay thin bars across from pier to pier against 


form 


each course of brick as they are being laid 
(on soft loam), as seen at J, Fig. 5, and D, 
Fig. 6. Thetop plate at J, Fig. 5, is cut mid 
way, to expose this method in section, whilst 
at Fig. 6 the bar is seen resting on the piers. 


thing to sell, to consider all sorts of things be- 
sides what they can probably obtain for it. 
3ut knowing that human nature in England 
is much the same as here, we think probably 
that people there who have anything to sell 
consider mainly the question of what they 
can get for it, whether it be labor or some- 
thing else which they are trying to find a 
market for, That is the method pursued in 
this country by those who have anything to 
sell. 


It is quite refreshing to read of the result 
of a contest between Standard Oil and the 
people of Toledo, in which the former came 
out second best. The company had secured 
a franchise for piping the streets of the city 
for natural gas, and was charging exorbitant 
The complaints of the citizens 
being of no avail, they appealed to the State 
Legislature for permission to issue bonds for 


prices for it. 


the construction of a pipe line of their own, 
and though the Standard fought the measure 
in the Legislature and at the municipal elec- 
tion, it was carried, and the people’s line will 
be laid. Now if Toledo can so levy the tax- 
ation for the payment of these bonds as to 
make the burden fall upon those who really 
receive the benefit of cheaper gas, and in pro 
portion as they receive the benefit, she will 
have done a good thing all round, 


—— ~~ ——— 


American millers, who have only one kind 
of wheat to grind the year round, and those 
devotees of single wheat milling who would 
let the baker do the blending, will be inter 
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ested to know that it is not an uncommon 
thing in English mills for millers to grind a 
mixture of six different kinds of wheat. At 
this moment a miller of our acquaintance, 
says the Miller’s Gazette, is grinding a mix- 
ture of Californian, Hungarian, Russian Azi- 
ma, Dede Agatch, Kurrachee, and English, 
divided into eighteen parts, and is getting : 
yield of 71 per cent. on the uncleaned wheat. 
—The Engineer (London). 
a 
The Sukkur bridge, the opening of which 


we announced in our last issue, has cost 


400,000 rupees less than the estimate, and 
been completed six months sooner than had 
been anticipated. These results show in a 
striking manner the advantage of the canti- 


Engineering. 





lever system. 


The Erie Portable Key-Seating Machine. 


This machine is designed to meet all the 
requirements of a machine shop in the matter 
gf internal key-seating, the range of the 
standard machine being from 2,’, to 12-inch 
bores, all widths desired from 3 up to 24 inch. 
Any length up to 24 inches. To accomplish 
this there two arbors and cutter bars, 
The smallest is 2,4, inches diameter, 
and is supplied with eccentric 


are 
in 


taper bushes to accommodate 
it to all bores up to 4,% 
inches. The arbor is hollow, 


and has within it a bar called 
the guide bar, which is movable 
up and down by means of a 
screw ateach end. It is planed 
out through its entire length 
the necessary size and shape to 
carry within it a tool bar, which 
width 
desired for the key seat. It is 
connected to the driving car- 
riage by means Of a removable 


carries two tools of the 


pin, and is driven back and 
forth through the guide bar, 
cutting in both directions, being 
fed down to the desired depths 
and taper by the screws at each 
end. 

The second arbor is 4,4; inches 
in diameter, and is constructed 
the same as the other, but in 
place of using the taper bushes 
to bring it in position in the 
bore, the arbor head or flange 
is made a three jawed chuck, 
and to different 
bores, so the jaws can be ad 
justed desired. For the 
other end of the hub a mov- 
able chuck is supplied, and 


indexed suit 


as 
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the work by crane or overhead tramway; or 
set on a truck constructed to raise or lower it; 
or set on a bench or feet, and the work lifted 
to it by hand or by small crane and chain 
hoist. By the use of a third arbor, seats can 


be cut in bores as small as 1 ,*%; inch by one 


passage of the cutter. Made by F. C. Bur 
ton & Co., Erie, Pa. 
_ 7 
Improvements in Boiler Making in 
England. 
By W. H. Boorn. 


There was a time when anything would 
do for a boiler, and no place was too bad in 
which to work it. 

Those days are gone by, but in England, 
at any rate, all improvements have sprung 
from the owners of boilers, the steam users, 
who banded themselves together as an associ 
ation for the preventing of boiler explosions. 
This was the first attempt at regular periodic 
boiler inspection ever made, and though the 
parent of all boiler inspections and insurance 
companies, has never at any time on its books 
many more than 4,000 boilers, yet it has been 
the means of setting many other companies go 
ing, so that Lcan count upsome 72,000 boilers 
under inspection by the companies I can 


| work in pitches greater than 24 
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better than the older fashions. The barba- 
rous plan of bending plates after piercing 
took a lot of killing, and it took a deal of per 
suasion to abolish the everlasting standard 2 

pitch for everything. Only by dint of per 
boiler makers as a 
been taught that it is possible to make tight 


severance have Class 


and there 


are still makers who will caulk a boiler on 
the water-side, though years ago we found 
out the practice was liable to lead to groovy 
ing. 

The whole subject of staying had to be re 
organized and based upon the movements of 
boilers when at work, and not upon their be 
havior under a cold hydraulic test. 

Mr. Redtield writes, 
of April 4th, 


has my respects for what he does to prevent 


That man of whom 
in the AMERICAN MACHINIST 


air flowing largely into the furnace when the 
of 
door should almost stop the draft, except un- 
der An inrush of 
cold air through the open door often sets up 


dooris open. The opening the furnace 


special circumstances. 
immense stresses, causing wear and—literally 
If engineers and boiler makers 
would pay a little attention to the man on 
the tiring floor they would learn much of use 
to 
heating sur 


often—tear. 


to them. Asa class, boiler makers seem 


have but one idea—to increase 


dai, malegl ‘oh 
cence, 
uh ma LAA 
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indexed in a similar way. 

Both the arbors are supplied 
with a clamping device, which 
clamps the work firmly and quickly in place. 
the arbor are cut a series 
A collar with loose ratchet 


On each side of 
of ratchet teeth. 
slipped on the arbor, the pieces 
the teeth. By pushing the 
collar against the hub and turning a nut, 
the work is held firmly in position. — It 
will be seen by the foregoing description 
that the bore is the guide by which the machine 
is set, therefore no facing of hub is required. 


pieces is 


dropping into 


The driving apparatus consists of two par- 
allel screws 24 inches in diameter, 14 inch 
pitch, triple-threaded. They are set 6 inches 
from center to center and run in opposite 
directions; between them isan open-sided nut, 
which slides from one to the other within a 
carriage. The nut engages in one screw and 
travels the desired distance, when it comes in 
contact with a cam which throws it out of 
gear, and by a spring it is pushed in gear 
with the other screw. 
two ribs, one of which, by passing behind a 


The nut has on its top 


guide, holds the nut in gear; the other serves 
to receive the pressure of the spring. By 
shifting the cams, springs and guide, any de- 
sired length of stroke can be made. The 
traveling of the nut carries with it the car 
riage to which the cutting bar is attached, 
The screws are driven by cut gears running 
smoothly, and giving a very strong motion to 
the cutter bar. The machine can be used in 
several ways: as a portable, being carried to 
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bring to mind as I write. Their influence 
has been so great that the whole public mind 
has been elevated on the question, and some 
firms are so particular that the floor of the 
boiler-house, ¢@. ¢., above the side flues and be 
tween the boiler crowns will be carpeted, all 
which has a good effect from the moral influ 
ence exerted. Very little of the improve 
ment has come directly from the boiler mak 
it is principally the users, backed out by 
the 
making of boilers has attained so higha place 


ere : 
a very small number of makers, that 
as a mechanical art in England, but more 
Of the 
together, have 
by 
and it isremarkable that more improvements 


especially in Lancashire. course 


steam users, in banding 


been guided and advised engineers, 
have sprung from engineers than from boiler 
makers, and that many of the best: inspect 
ors of boilers are engineering rather than 
boiler making specialists. 

The chief influence of the various inspec 
tion societies has been exercised chiefly 
through the calling for tenders for construc 
tion tocertain standard drawings and require 
ments and the carrying out of the same un 
der inspection, For some time the best class 
of work was not possible, the hydraulic rivet 
ers on the plate edge planer were not in every 
boiler maker's hands, and it has taken years 
to overcome prejudice, and even to prove 
that certain of construction 


methods were 


face, increase numbers of tubes already too 
numerous, without any care whatever as to 


how they do so. 


— Cie 
Nickel Mining. 


The nickel industry of the world is 9 most 
peculiar one, It has only been about sixty 
years since it first came into use as a mineral, 
though it has been known to Japan and the 
for There 
nickel mines in France, Germany and Wales, 
Nevada 
Nickel is not, as is generally supposed, a 
that 
and 


eastern nations centuries are 


in Pennsylvania, and = Oregon, 


mineral is mined like silver and then 


smelted reduced from anore. It isa 
from 
The yield 


from these substances, as found in France 


chemical element which is extracted 


arsenides, cobalt, and sulphides. 


and Wales, is only about 2 per cent. nickel, 
but the yield of some mines in Nevada, not 
yet developed, is fully 20. per cent. of pure 
nickel, 

About thirty years ago there was discover 
ed in New Caledonia—a French penal colony 

a wonderfully rich deposit of nickel. A 
French company was immediately formed, 
and this company to-day almost controls the 
trade in this country. It also almost controls 
the nickel trade of the world, and it has fre 
quently declared its intention to ruin every 


the 


+ 
ww 


other nickel manufacturer and run them per 


petually out of the business.— The Colliery 


Engineer. 


a oe 
Warner Miller said at the dinner of the 
Spanish-American Commercial Union, the 
other night, speaking of this country: ‘* We 


sell While not 
literally true, what he said is undoubtedly a 
near enough expression for the very general 
that 
for manufactured goods. 


must make less or more.”’ 


feeling there is needed a larger outlet 
Mr. Miller named 
what he thinks is a solution of the problem, 
viz., the granting of subsidies to steamship 
lines. Undoubtedly this is a matter that will 
Direct with 


South America, for example, is one of the 


bear discussion. intercourse 
needs of this country; but it would) be much 
more satisfactory if steamship communica 
tion could stand on a solid basis, instead of 
the Still, 
there is abundant precedent for subsidies in 
of the English 
Which deals very generously with steamship 


asking help from Government, 


instance Government, 
lines under the cover of compensation for 
carrying the mails, and the fact that steam 
ships flying the British 
there 


flag reach every 


country where is prospect of trade, 


vives British manufacturers an immense ad 
The 


country is 


vantage, constant tendency in- this 


to 
facture faster than 


increase) manu 
the limited 
market warrants ; hence there is 
every few years a sitting down, 
as it were, and waiting for in- 
creased population to strengthen 
the market. But in view of the 
rapid development of the man 
of the 


country, and especially in view 


ufacturing — interests 
of the building up of manufact 
ure ina part of the country that 
formerly paid almost. literally 
no attention to it, this cannot go 
An outlet for 
goods has come 
the only 
question, and one not easily set 


on much longer. 
manufactured 


to be a necessity ; 


tled, is, how shall this be had ” 
WA 


A wood story is told about one 


of the Maine Central engineers, 
says the Bangor Commercial, 
Last summer, when the Van 


derbilt car was at Bar Harbor, 
the manager of the Maine Cen 
tral sent an engine down there 
to the Portland, 


The run was made in very quick 


take car to 
time, and at Brunswick the train 
stopped to take on water. While 
Mr. Vanderbilt got 
and said to the engineer that he 


there out 

didn't want him to drive so fast. 

The engineer, the veteran Simp 
son, looked at him for a quarter of a minute, 
and then said : ‘* lam running this train under 
orders from Payson ‘Tucker to be in Portland 
at 1.07. 
If you want to go to Portland, get in.” 


If you want to stop here, all right. 
Ile 


vot in. 
a ae 


One advantage of living 4n a small coun 


try like England is that one standard time 
serves for the whole country, namely that of 
English 


by that of a point east of which very little 


Greenwich time is therefore fixed 


of England extends, for the bulk of the 
Bricish Isles lie to the west of Greenwich. 
In Ireland the standard time is that of Dub 


lin, which is twenty-five minutes later than 


Greenwich, but Ireland is separated by sea 


from England, and no inconvenience results 


from the difference of time. 


a 


What the every-day machinist or draftsman 
doesn’t know about electricity would usually 
make a pretty good sized book ; and what is 
more, he knows it. A private letter from a 


friend, who manipulates a T-square for a 
well-known firm of tool builders, closes with 
the 


new oflice 


have gota 
Electrician for the Co. 1 
fill the the 
telephone transmitters, and when they don't 


following information: ‘‘] 


vo around and up batteries of 


work, wonder what ails ’em.”’ 
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Steam-Driven Centrifugal Pump. 


AMERICAN MACHINIST 


‘made and apply the device shown, by sup- 


plying them with the castings for the same, 


The illustration given herewith showsa new | together with a blue-print drawing of it, at a 


styleof centrifugal steam pump lately placed | nominal figure, if they wish it, thus enabling 


on the market by the Morris Machine Works, 
of Baldwinsville, N. Y. The engine is of the 
throttling type, and is directly connected to 
pump, its shaft being also the pump shaft. 
The pump, being of large diameter, can for 
a moderate lift be run at a very low rate of 
speed. It 
especially novel: the suction is placed between 


combines two features which are 


the pump-shell and engine, and can be placed 
The 


scroll can also be changed to meet any situa- 


at any angle by loosening a few screws. 


tion by a similar operation, while by removing 
the plate, as shown in cut, the interior of pump 
can be examined without breaking a joint in 
either suction or discharge pipe. This style 
of pump, by reason of the extremely low 
rate of speed required, and its compactness, 
is particularly well adapted to use in connec- 
tion with surface condensers on shipboard for 
circulating purposes. 


The Milling Machine and Its Operations. 





By A. B. LANDIS. 


No. 5. 


In my last article I gave my method of 
straight-line dividing on the Universal mill- 
ing machine, for cutting racks, ete. As most 
milling machines do not have any attachment 
for cutting racks, 1 herewith illustrate one 
which I made for use on the No. 38 Brown & 
Sharpe machine. Upon inquiry I found 
Brown & Sharpe did not make any attach- 
ment for this size machine, and, as I needed 
will 
be seen that all the gearing is entirely cased 
up, fully protected from any cuttings, and 
no danger of getting the fingers hurt. 

The casting is bored to fit the supporting 


one, I designed the one here shown, It 


arm, and split through at the top; a lug pro- 
vides a means for a bolt toclamp it rigidly. 
The lower end is bolted to the body of the 
machine, which makes it a very firm attach- 
ment. 

To get the arbor hole in correct alignment 
with the spindle, I had the surface A dressed 
off smoothly and true; then with a pointed 
piece of steel held in a short arbor I scribed 
a circle by the arbor; then | 
chucked it in a lathe, and trued it carefully 
by the circle described. 

Sevel gear c¢ gears into a 


revolving 


similar wheel, 
which has a long hub, upon which is slipped 
and secured asteel sleeve, which has a face 24 
inches in width with 12 pitch teeth cut upon 
it, which mesh into teeth cut upon the cutter 
arbor. It will be noticed that a very small 
cutter can be used. A cap B is bolted over 
the wheels, and also forms one-half of the 
bearings of the shafts. The opposite end of 
the cutter arbor can be drilled with taper hole 
to fit the small end the ma- 
chine, and can be used to good advantage for 
milling work on the dividing head, and thus 
avoid the trouble of arranging the dividing 
head to face the spindle of the machine; a 
cap or plate a covers the bevel gear shown, 
and is held in plfice by small screws. 


mills used on 


|them to apply the attachment at much less 
|cost than by making a pattern. But itis 
free for the use of any one, in whatever way 
he chooses to come about it. 














Shop Notes. 


At Hartford, Conn , The Billings Spencer 
‘o. are, as usual, well supplied with orders, 
and have recently increased the number of 
drop hammers to forty. The rapidly increas- 
ing use of electricity is shown by the fact 
that the business of making drop-forged 
copper commutator bars for dynamos has 
increased until between five and six tons of 


month. Recently a few bars have been 
made from Tobin Bronze, the idea being to 
obtain greater durability, if possible, with- 
out sacrificing too much conducting power. 
For electro-motors, where the commutator is 
exposed to dust and grit of various kinds, 
there is rapid wear of the bars, which it is 
desired to avoid if possible. Besides the 


steel. 





For the tool-room, this device (or any 


other that answers the purpose) will be found | 
of great value, as there is where the tool re- | 
pairs are expected to be supplied from; and | 
how often do we have to make repairs on | 
racks on machines in the shop that are too | 
long to be cut on this machine in the ordi- | 
nary way. The inserting of teeth is not a 
sure and reliable one. The great convenience 
afforded with this attachment, and the quick 
time it can be done in, will always make it 
pay to replace the racks with new ones, and 
they can then be made of steel, which will in 
all probability avert any future replacing or 
trouble. 

As there are a great many No. 3 Brown & 
Sharpe Universal milling machines in use, 
there are no doubt some who could use this 
attachment to great advantage. And as it is 
the intention that these contributions shall be | 
for the benefit of at least some of the readers | 
of these columns, I here state that I can be of 
further benefit to such who would want to! 


Billings said it was now no uncommon thing 
to receive an order for 100,000 of them, and 
that since he had been in the business he had 
4,000,000. Before he began drop- 
forging them they were welded up from a 
bar. Among the latest jobs undertaken is a 
crank-handle, used by E. P. Bullard at his 





made 


copper mentioned, there is now consumed | 
twenty-five to thirty tons of iron and steel | 
per month, about three-fourths of it being | 
Picking up a newspaper item relating | 


THe Mitiinc MACHINE AND ITS OPERATIONS. 





pure copper are used for this purpose per | 


various sizes, for the U. 





STEAM-DRIVEN CENTRIFUGAL PUMP. 


to the spinning rings used in cotton mills, Mr. | works, and much of it has been specially de- 


which was put up across the street for a 


dle is of the usual balanced type, having a 
ball at the end opposite the handle, but in 
stead of being made in two pieces, as is the 
usual practice, it is in one piece of wrought- 
iron, the handle being first forged and finish- 
ed straight with the body of the crank, after 
which it is bent at a right angle. It makes a 
very neat handle, and one which is agreeable 








. 


to the hand. 
could be produced at less expense than the 
handles made in two parts, except, possibly, 
where the body is made of cast-iron, as is 
sometimes done. The shops have recently 
been equipped with an electric lighting plant, 
both arc and incandescent systems being 
used. 


It seems, too, as though it 


At The Pratt & Whitney Co. shops, changes 
are constantly going on; and the building 


yarehouse is now very largely appropriated 
for shop purposes. Part of this is due to the 
work being done upon machine guns, of 
which they are building a large number, of 
S. Government, 
most of them being destined for use upon 
the new war vessels. The plant of machin- 
ery for making these guns is very attractive 
to the eye of a mechanic, and splendid work 
is being done upon them. All of this ma- 
chinery is, of course, the product of the 


N 
N 
N 

+S 
N 
ISS 
N 


yj 


signed for doing the work upon these guns. 
A model pattern shop has been titted up in 
the same building, and power is now fur- 


nished by a ‘‘Straight Line” engine, steam 





being carried from the original plant of 
boilers, about 450 feet distant. 

. . . | 
could possibly run more quietly or in a more 


No engine 


Bridgeport Machine Tool Works, This han- | satisfactory manner. 
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The tap and die department of the works 
is of especial interest to a mechanic, Mr. 
Woodbridge, who has charge of this depart- 
ment, having many interesting things to 
show. 

The screw cutting dies made here have 
been cited as perhaps the best example of the 
modern art of making interchangeable parts 
of machinery and tools. Four cutters are 
set into a collar, the inner ends of these cut- 
ters having the threads cut upon them, and 
the outer ends beveled to fit beveled slots cut 
inaring, which fits over the outside of the 
collar, and by means of which the cutters 
may be adjusted to size. The cutters are 
numbered from 1 to 4, and any one of them 
may be ordered by number at any time, in 
case one should break; and it will not only 
tit into its place in the collar, but the threads 
will exactly match with those on the other 
three cutters, and the die will be as good as 
before. This result is accomplished pri- 
marily by having sets of standard pieces, 
with which others being made are compared, 
and brought into conformity. Care is taken 
to have the four slots in the collars, into 
which the cutters fit, exactly equi-distant 
from each other, in conformity to a master 
collar, which is kept to try new cutters in. 
The master ring which fits over the outside 
of this master collar, and, by the beveled 
slot upon its inside surface, forces the cut- 
ters into their places, has upon its upper edge 
some projecting pieces of steel which come 
into contact with the face of the collar, and 
prevent the ring from going down onto the 
collar further than to make their faces just 
even. When the master cutters are in place, 
and the ring is slipped down until these 
pieces come in contact, the standard screw 
thread plug gauge, the threads of which are 
ground and lapped exactly to standard size, 
will just fit into the threads of the cutters. 
Now, if one of these master cutters be taken 
out, and another one, which: it is desired to 
test, put in its place, it can be determined 
whether it is the right length or not by the fit 
of the plug gauge when the ring is down in 
its place; though, if the cutter be too long, 
the ring will not go down. In this way ex- 


act uniformity of length of the cutters is 
maintained. But what seems the most diffi- 
cult thing is the exact matching of the 


threads; or, in other words, to make them so 
that the threads on each of the four cutters 
which go to make up a die shall vary from 
each other in distance from the working, or 
lower edge of the cutter, by an amount just 
equal to one-fourth of the pitch, so that they 
shall follow each other in a true spiral, and 
to be able to make them in large lots inde- 
pendently of each other, so that when any 
four of them are taken indiscriminately and 
put together to make a die, the threads shall 
exactly match. The cutters are first milled 
to proper size, and then the threads are cut 
on them one at a time, in a special machine 
which somewhat resembles a lathe, but has, 
in place of the ordinary carriage, a special 
one, to which the cutier is clamped with 
what is to be its lower edge when in the die 
placed upon the 
block to which it is clamped. A hob is held 
on the centers by which the threads are cut, 
and the carriage is fed by a device similar to 
that used upon the Fox lathe, a threaded 
sleeve of comparatively large diameter being 
placed beyond the driving pulley upon an 
extension of the main spindle. 


against a solid shoulder 


Connection 
is made between this threaded sleeve and the 
carriage by a chasing bar, connected or dis- 
connected at will by a lever. Upon one end 
of the threaded sleeve is a tongue, which fits 
into any one of four equi-distant radial slots, 
which are cut in the side face of a collar, 
which is made fast to the spindle, and by 
this means the threaded sleeveis driven. The 
four slots in this driving collar are numbered 
to correspond to the numbers of the slots and 
cutters in the dies, and, the vise on the car- 
riage, in which the blanks are clamped, being 
adjusted to bring any one number of cutters 
right, it is only necessary to slip the tongue 
of the slot in the 
collar and into the next one, to bring the po- 
sition of the vise just right for the next num- 
ber of cutters; for, by doing this, the thread- 


on the threaded sleeve out 


ed sleeve is turned on the spindle just one- 
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fourth of a revolution. The shoulder, 
against which the blank cutters are clamped, 
is adjustable to a slight extent upon the car- 
riage to bring it right in the first place, and 
when new hobs are putinto use. To know 
when it is properly adjusted, a cutter is put 
in and the threads partly cut, when, by a 
special device, their distance from the lower, 
or working edge, is compared with one of 
the master cutters of corresponding number. 
This comparison is the germ of the whole 
matter, and is made by the aid of an instru- 
ment which seems simple enough. It con- 
sists of a horizontal plate, having pivoted 
upon its upper surface a small 
pointer, the short arm of which is about one- 
tenth the length of the long arm. The ex- 
tremity of the short arm is formed into a 
sphere smali enough to go in between the 
threads of a cutter. The extremity of the 
long arm moves over a graduated arc, which 
is upon the plate. At one side of the sphere, 
which upon the arm, fixed a 
piece of steel, so as to form a square shoul- 
der, against which the lower edge of the cut- 
ter to be tested is placed. 

When it of 
a master cutter of corresponding number is 
placed against the shoulder, and shoved for- 
ward until the spherical short end of the lever 
enters between the threads, and the gradua- 
tion at which the long end of the lever stands 
is noted. Then the cutter to 
placed in the same position, and if there is 
any variation in the position of the pointer 
over the graduation, the actual error of the 
threads in the cutter is one-tenth of that varia- 
tion, and the shoulder on the carriage is ad- 
justed until the eliminated. Of 
course this is a mere outline of the more im- 
portant features of the process, there being 


lever or 


is short is 


is desired to test one them, 


be tested is 


error is 


numerous details which it would be impossi- 
ble to describe within reasonable limits, yet 
which are of course of prime importance to 
the success of the work. The whole affair is 
as remarkable and admirable for the 
simplicity of the means used, as for the ex- 
cellent results obtained. 

In doing the lathe work upon the regular 
lines of work in this department, Mr. Wood 


as 


bridge uses his patent lathe tools exclusively, 
and some questions addressed to one of the 
men, who was turning up taps with one of 
them, revealed an astonishing degree of en- 
durance possessed by the tools. One of them, 
which to be working as well 
though it had just come from the grind- 
stone, had been working in that way without 
grinding nearly twenty hours, and it was as- 
serted that they often ran longer than that. 
It is true, the speed of the work was not as 


seemed 


as 


great as is often seen, but it was probably 
fast enough to secure the maximum 
results, and at 
say that few, if any other tools made 
in the ordinary manner, would run 
more than half as long at the same 
speed. 

In milling the sides of the blades 
for cutting-off they 
‘Lincoln pattern” milling machine, 


any rate, it is safe to 
Ro 


tools, use a 

and upon the chuck are fixed short | 
steel studs, which come in contact : 
with the edges of the piece being 
milled, to hold it in place, while to 
hold it down there are two rollers, 
one in front of and the other behind 
the cutter. These rollers are pressed 


Ro 


Round 


Rownd 


AMERICAN 


soon ran out of the holes, leaving them open; 
the valves, which had not worked satisfac- 
torily before the tin was put in, continuing 
to work with entire satisfaction after it 
been put in and had run out. From this 
would have been supposed that the simple 
drilling of the holes would be sufficient with 
out the tin, but experience contradicted this, 
and indicated that the tin before disappearing 
performed an important service (perhaps in 
modifying the surfaces), and prevented cut- 
ting. 

On one road cast-iron valves had been used, 





ADJUSTABLE BLOCKING. 


and the wear compared with valves made of 
brass, and it was found that the wear of the 


brass ones was about three times that 
of iron, and that the friction was much 
greater. 


>> — 


Machinists’ Adjustable Blocking. 


In a former issue we illustrated an adjust- 
able clamping block, made by the Energy 
Manufacturing Co., Philadelphia, Pa. We 
illustrate with this an improved form of the 
block, the 
pally in the addition of a set screw and jam 


improvement consisting princi- 


nut to the top for adjusting it to the exact 
height for supporting work. There is also a 
threaded hole at the bottom, by means of 


which the block may be held in its place 


upon the bed of a machine or the face 
plate of a lathe by a bolt put through 
from the back. They are made in five 


sizes, for a total range of height from 24” 


to 21”. 
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down by powerful springs, and are 
mounted in a casting which is attach- 
ed to an arm passing over the arbor. 
The rollers are placed as close to the 
cutter as possible, Mr. Woodbridge 
states, give better satisfaction in milling such 


and, 


work than any other method of holding it. 
= elie —_ 


Brass is used quite generally for slide 
valves in English locomotive practice, though 
almost unknown in this country for that pur 
pose. An English engineer, in a recent dis- 
cussion upon the subject of slide valve friction, 
said that he had diminished it very much by 
drilling two rows of holes down the sides of 
the valves and filling them with pure block 
tin—the most feature of the 
being that, as the temperature of the steam 


curious case 


used was about the fusing point of the tin, it 





Fig. 2 


Vig. 1 
SPLITTING 
A Method of Splitting 


By Gro. O. VAIR. 


Large Pulleys. 


Large pulleys, 12 feet and upward in diam- 
eter, are usually cast whole, and, after being 
cast, are split in halves, for the convenience of 


handling and shipping. There are several 


methods of splitting such castings ; also, the | 


I have moulders 
work on a pulley mould for a number of 


results are different. seen 
days, and then lose the casting, caused by 
the splitting core blowing or breaking in tlie 
This 


there was no practical 


rim while the mould was being Cast. 


was simply becauss 
way of securing and venting it. 


had | 
it 


MACHINIST 


| The plan herewith shown I consider an ex- 
| peditious and reliable one to overcome the 
|above mentioned difficulties, for the reason 
that it admits of retaining and venting the 
splitting core better than by any other means 
Ihave ever practiced. The lugs or flanges 
for bolting the casting together are formed in 
a core-box with a pattern, with core print be- 
tween them to receive the splitting core 
which is shown in Fig. 3. 

Fig. 4 is a top view of the same core. This 
splitting core extends part way into the rim 
of pulley, in the form of a VY, as shown by 
dotted lines at A in Fig. 2, thereby facilita- 
ting the breaking of the rim. 

Fig. 1 is a cross-section, representing the 
lugs, also the splitting and round cores set to 
place and ready for use. These are 
dried separately and afterwards put together. 

First put in splitting core to place, the vent 
from which is taken through lug core at B B, 
Fig. 3, and then insert round cores for bolt 
holes, 


cores 


The section representing pulley rim 
is shown straight, but the lug cores can be as 
readily made to conform to any shaped rim. 

In moulding pulleys to be split in this 
manner, while the mould is in course of con 
struction there are rammed up two. prints 
diametrically opposite, to receive the lug 
cores. 

In splitting the hubs of such pulleys as we 
have here under instead of 
using cores separate from center core to ac- 


consideration, 


complish the splitting of hub, I approve of 
such a core as shown in section at Fig. 5, and 
in top view at Fig. 6. It will be seen that it 
of a round chambered core with 
wings that extend far enough into the hub to 
admit of its being easily split, and so as not 
to retard the flow of the iron while being 
cast, and also to relieve the thin parts of the 
core from. strain; holes are left in the wings 
asat (. As the different in the ac- 
companying illustration are all designated 
by name, further description is not necessary. 


consists 


cores 
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Note on the Use of Crude Petroleum as 
Fuel for Raising Steam at the South 
Chicago Works. 


By E. C. Porrer, Cuicago, Iu. 





BEFORE THE AMERICAN 
MINING ENGINEERS.) 


(READ INSTITUTE 


OF 


Fuel oil was first substituted for coal 
these works in September, 1888. It 
first applied in the converting department 
to the battery of boilers, consisting of 14 
tubular boilers, 16 feet in length by 5 feet 
in diameter. To operate these boilers with 


at 
was 


Vig. 4 
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LARGE PULLEYs. 


coal for 24 hours required 14 stokers, 3 ash- 
wheelers, 6 men unloading coal, and 2 water 

With 
for the 
4 men to 


tenders, making a total of 25 men. 
fuel oil 
same period 2 
attend to the burners, making a total of 6 
This gives a saving of 19 men, which, 


the same boilers require 
water-tenders and 


men, 
at an average of $2 per day each, amounts 
to $38 per day. 
tion of oil with that of coal, we find that, for 
the week ending January 5, 1889, 
731 barrels of 
against a 


Comparing the consump- 


with an 
» 


ingot output of 6,408 tons, 2, 
fuel oil 


consumption of coal for the same work of 


were used, as necessary 


848 tons, showing 3.22 barrels of fuel oil to 


be equivalent to one ton of Indiana block 


/ TEN hig. 





- 


) 


coal. Figuring oil at 60 cents per barrel, 


and coal at $215 per ton, we have as the 


cost of oil $1.98, as against $2.15 for its 
equivalent in coal, making a net saving of 
22 cents per ton of product. 


In December, 1888, the rail mill battery of 
26 boilers, of the same dimensions as those 
in the converting department, was equipped 
for fuel oil. 
d, 1889, with a rail output of 
5,987 barrels of oil were 
against a necessary consumption of coal, to 
do the same work, of 1,805 tons, showing 
3.31 barrels of fuel oil to be equivalent to 
one ton of Indiana block coal, which, at the 
costs named above, would show $1.98 worth 
of fuel oil to be equal to $2.15 worth of 
The the 
rail mill boilers hours, with coal as 
fuel, is: 


For the week ending January 


5,208 tons, 


consumed, as 


coal, labor required to operate 
for 24 
26 stokers, 4 water-tenders, 6 ash- 
wheelers, 12 men unloading coal; total, 
men. With oil as fuel, the same work re 


quires 4 water-tenders and 6 men to attend 


18 


to the burners; total, 10 men; a saving over 
coal of in 24 which, at an 
average price of $2 per day, would be $76 
per day. 


38 men hours, 


In the brief experience we have had with 
oil as fuel, we find that the efficiency of 
the boilers 
repairs are materially lessened. 
of the fuel, and the and 
of supply and regulation, — to- 
gether with the steadiness and uniformity 


and the 
The perfect 


is somewhat increased 


cleanliness ease 
simplicity 


of steam supply, make it, for our business 
at least, a most desirable substitute for coal. 
We have made no evaporation tests of any 
kind; the only test of its efliciency being 
the fact of its keeping our works running 
This we find it 
will do; and this cannot be said to be true 


to their fullest capacity. 


of coal, with our present boiler capacity. 


ae _ 
LETTERS FROM PRACTICAL MEN, 
Three or Four Flutes, 
Kditor American Machinist : 

In your issue of April 4th, in the Question 
and Answer column (Question 150), W. B. 
asks: ‘‘ If two taps of the same size (diameter) 
are cut, one with four grooves, the other with 
three, will one cut larger than the other ?” 
An experience of fifty-three years as a ma 
chinist and pattern maker has presented op 
portunities of observing such little matters, 
and I will give it. A three-fluted cutter tap 
or reamer will often cut a more or less three 
sided hole, a four-sided one will do the same: 
hence, a plug of what is supposed to be the 
correct size will fit the same in all the 
holes reamed or all bolts in the holes tapped. 


not 


I have never known such a thine to 
occur with a five-fluted cutter reamer 
or tap. I have found it 
particularly in 


G necessary, 


small and 


taps, to have an odd number of cut- 


reamers 


ters, and even in large ones, where 
the cutters let 
seven, nine, ete., 


are in, to have five, 
cutters, in order to 
get a round, true hole. TT. 2a; 


Dayton, Ohio. 


Wavy Corners for Patterns, 
Editor American Machinist : 

I suppose I have placed myself in 
a position where it is necessary to 
explain more definitely why I object 
to the use of wax for filling corners 
on patterns; for, if I may judge by 
the remarks of Frank 
your April 18th issue, said corners 
not otherwise be tilled.” 


Richards, in 


‘would I was not 


aware that my last communication suggested 


corners would be unfilled unless there was 
wax to do it with, and I agree with Mr. 


Richards that the filling of sharp corners 
should be insisted on, for it not only adds to 
the strength of the casting, but to the looks 
as well. 

My reason for objecting to wax for fillets 
is, it is not serviceable, is costly in the long 
run, and does not look well on a light varnish 
Let illustrate: You finish a 
pattern with wax corners very nicely in light 


pattern. me 


varnish; it goes to the foundry, down goes 
the vent wire and scoops off an inch or mort 


of wax; forif there is any wax to be found 








on a pattern, the vent wire will find it. 


shop himself, after having mended the rup-|} ings, 


tured mould (lost time Nos. 1 and 2 





or | 
course, the moulder brings it to the pattern | grumbles about the extra weight of the cast- 
Then the pattern maker, in his efforts 
), and | to please, reduces the stock originally allowed 
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get along with less, and the _ proprietor | 


waits while the pattern maker refills it (lost | for finish, and the final is, that when the next 


1). 


very 


time Nos. 3 and 


vets 


likely before he 
three 


varnished, and 
the 
places will have been visited with the vent 
The little, 
gather up the pieces stick them on 
thumb, and let it 


done with pattern two or other 


wi ‘smg’ a 
all sand 
vo (lost time No. 


wire. moulder 


with his 
5, not counting mended moulds). The same 
thing occurs to some extent every time it is 
bad, it 
will be again brought to the pattern maker 


used, and finally, when it gets too 
for repairs (lost time No. 6), and when he is 
it be 
and a costly one, not taking into considera 


done with it, it will a fine-looking job, 
tion the bad-looking castings caused by the 
ruptures ; and all this is but the beginning of 
the end. 

Why not fill all corners where needed with 
tillet ? 
good shape, quickly put on, and economical, 
Like Mr. Richards, 1 am 
interested in the of fillet, 
the metal fillet is, and the 
benefit of using it, and always keep a supply 


metal This can be got any size, isa 


because durable. 
not manufacture 


but I know what 


of it in the shop. 

I do not know as wax has anything to do 
with black varnish ; but if any one will take 
the trouble to examine, they will find asa 
rule twice as much wax on a black varnished 
pattern as on the light one, and it isn’t put on 
for the fun of the thing, either. Cot. 
Drawings for Pattern Makers, 
Editor « 

Upon reading the article by B. Crank, in 
AMERICAN of March 21, 
drawing-room economy, I am convinced, by 


tmerican Machinist : 


MACHINIST on 
the remarks made pertaining to drawings for 
pattern makers, that he does not fully under 
stand that branch of the subject. 

B. Crank states that, to use machine shop 
detail drawings in the pattern shop, he knows 
from experience not to be good economy. 
That is a fact, but the drawings advocated, 
even if accompanied by a card of instrue- 
tions, | am positive will be of no advantage. 
He further states that, ‘If the pattern maker 
be given a one-quarter or a one-half size 
drawing, the first thing he will do is to plane 
off a board and make a full-size drawing for 
himself before he is ready to begin actual 
work upon the pattern,” the 
pattern maker who endeavors to turn out his 


This is true ; 


work satisfactorily and with dispatch, when 
he isthe recipient of a machine shop drawing, 
or even that drawing which needs a card of 
instructions to explain, be it one-quarter, 
one-half or from, will, if 
the magnitude of the work should warrant 


full-size, to: work 
such a proceeding, make a drawing for him- 
self ; and his reasons for so doing I will try 
to point out, 

It seems to be generally understood that 
there is a deficiency in the drawings usually 
furnished the pattern maker. This deficiency 
a machine shop detail drawing, or a pattern 
shop drawing with a card, would rot supply; 
nor do drawings of that class furnish what 
B. Crank terms the keynote of article 
by * Tau,” in the latter that 
“The oflice of the drawing-room is to make 


aun 


which states 


clear to the hands the necessary information 


to construct the machinery built by the shop.” | 


The keynote, or, 
properly say the note that produced the dis 
cord, of the article referred to by B. Crank, 
where he describes pattern shop drawings, is 
in the accompaniment produced by the in 
structions on ‘‘ that card.” The card 
‘* Work to figures in all cases.” That is good, 
beyond dispute; yet I think it 
more proper to say right on the drawing: ‘*Do 
the 


reads, 
would be 


not scale drawing where figures are 
given.” 

The next instruction on card reads, ‘‘Make 
allowance of stock for finishing in the ma- 
This is where the subject com 
of Let 


pattern maker allows for 


chine shop.” 


mences to get out tune, us assume 


that the foreman 


1 should perhaps more | 





finish an amount of stock on patterns which | 


When 


the castings are operated upon in the machine 


he, in his judgment, thinks proper. 


shop, the foreman machinist thinks he can! you would have it appear in the rough, 


He can’t wait to have it| batch of castings reach the machine shop, 


they will not finish according to plans. Now, 
who is to blame ? 

Right here I will take the position that, if 
a special drawing for the pattern maker is 
made, the proper amount to allow for finish 
should be determined in the drawing room, 
and if the draftsman or designer has not had 
the necessary shop experience to decide upon 
the matter for himself, he should consult the 
foreman machinist, and whatever amount 
they determine to allow should be added to 
the finished dimensions, and the drawing for 
the pattern makcr be made toshow the object 
as much larger as it has been decided upon 
to allow for finish. 

Further, the instruction card reads, *‘Make 
allowance for draft 
From 


your own and _ shrink- 


age.” such adscititious effulgence, 
which so conspicuously elucidates that the 
pattern must be made to conform with cer- 


tain established rules, one would suppose 
that it would cause the sluggish senses of the 
pattern maker to perceive that his awkward 
efforts at 


time. The truth of the assertion that, when 


making a drawing is a waste of 


‘The pattern maker makes a drawing he is 
that 
more properly in the drafting-room,” I will 


doing which could be done better and 
admit, but that the drawings, together with 
the of by B. 
Crank, would in all cases restrain him from 


card instructions suggested 
so doing any more than ordinary machine 
shop drawings, I, for one, do not believe. 

Let it be required to make a_ pattern fora 
locomotive cylinder or any pattern that in 
volves core work of a complicated nature. 
A full-size drawing as made by the pattern 
maker, that is, adding stock wherever re 
quired for finish, and shrinkage to dimen- 
sions furnished, according to the require- 
ments of the metal of which the castings are 
to be made, is a primary necessity, providing 
he wishes to make the patterns accurately. 
The difference between the drawings of B. 
Crank and those of the pattern maker is ob 
vious, from the fact that the drawings of the 
latter embrace that quantity upon which the 
instruction card and drawings of the former 
is so explicit, and yet so peculiarly deficient. 

The advantages that are obtained by the 
pattern maker in working from a drawing of 
his own can hardly be estimated, and can 
only be appreciated by those who are famil- 
iar with the craft. Such adrawing will, in 
all probability, particular 
form of construction with regard to the grain 


embody some 


of wood, if that material is used. The com 
ponent parts in the structure of the pattern, 
so as to obtain the desired form or profile of 
the the necessary 


strength to withstand subsequent abuse, are 


whole, and to secure 
often shown on his crude drawing, and are 
qualities which neither the machine shop 
drawing, nor those usually furnished, could 
possibly supply. Should templates be re 
quired, as is often the case when operating 
upon curved or irregular surfaces, or in the 
execution of intricate core work, they can be 
made direct from the pattern maker’s draw 
ing; and the pattern, while in course of con 
struction, may frequently be placed on top 
of the same, and the accuracy of its dimen 
sions be thus verified. 

The drawings usually furnished the pat- 
tern maker, including those of B. Crank, do 
not meet the above conditions, nor do they 
by any means reach the ‘* keynote;” in my 
opinion such drawings falla long way short, 
The actual requirements of a pattern shop 
drawing, I do not hesitate to say, will, in the 
majority of cases, be found such that, unless 
the draftsman is competent to make a draw 
ing that will show how the pattern must be 
built, the draftsman had better give the pat 
tern maker a regular machine shop drawing, 
and leave it to the latter’s judgment whether 
or not he should make a drawing for himself, 
If it should be desired to make special plans 
for the pattern shop, make them so as to 
reach the highest possible point of useful 
ness, Let the plans represent the casting as 
Ifa 
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hole is to be drilled, do not show iton the 
drawing; if aslot or a groove is to be planed 
out of the solid, omit them, if a cylinder, or 
something that must be bored out or turned 
to a finish, make the drawing to show it, and 
Make the 
drawing, as far as practicable, pattern size, 


give the dimensions in the rough. 
and bestow as much care in its execution as 
you would on those for the machine shop ; 
Place an index 
to each piece 


they are equally as valuable. 
letter and number adjacent 
shown, and letthe pattern be known by the 
same. ‘To destroy the pattern shop drawing, 
or to take care of it only until the pattern is 
found to be correct, is not serving the best in- 
the pattern cannot 
last forever, and parts may be lost in going 


terests of the employer; 


the rounds of the foundry, or it may warp 
out of shape. It may then be convenient to 
refer to the drawing and restore the pattern 
to its original condition; besides, it is incon- 
sistent with the progress of our time to sup- 
pose that the pattern, upon giving temporary 
satisfaction, will also answer all future re- 
quirements. Any changes that may be de- 
sired can be pointed out on the drawing to 
better advantage than on the pattern, par- 
ticularly so if the pattern is pretty well done 
up by foundry usage. The index letter and 
figure should also appear on the machine 
e 


shop drawing, and be placed on the pattern, 


soas to show on the casting. This will assist 
the machinist when assembling the machine. 
The castings can be ordered by the letter and 
figure on pattern, and as the pattern by this 
means will be readily identified by the 
moulder, a voluminous description of the 
same is not required. 
Wa. HvunrGran, Draftsman. 
Ellithorpe Air-Brake Co., Chicago. 
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Some Lathe Fixtures, 
Editor American Machinist : 

Having occasion to visit an establishment 
in which lathe with taper at- 
tachment, I saw in use a device that appeared 
Thinking some of the 
fraternity might unfortunately be similarly 
situated, I give it as it appeared. 


there Was no 


worthy of notice. 


Besides having the usual lathe centers al 
ways in line, it is quicker and easier adjusted 
than by using the adjusting screws or tail 


stock; it can be graduated so the exact 
amount it is ‘‘ set over”? may be known, and 
will ‘‘set over” further than an ordinary 


lathe, thus allowing a greater angle to be 
cut. It is shown by Figs. 1 and 2. 

It seems unnecessary to say that it requires 
to be placed in the spindle Jeve/ with the 
The usual 60 but 
for all work in which the centers are not in 
line with the shears, ball-pointed centers are 


shears. center is shown ; 


unquestionably preferable. 
The other device (Fig. 3) is no doubt fa- 
miliar to some mechanics, and, were its utility 


cheap, safe, reliable, and, in a word, satis- 

factory. 5 ae a 
Copper Boxes. 

Editor American Machinist: 

In 1883, at the fairin Boston, was exhibited 
a specimen of copper claimed to have been 
hardened, and it was claimed that it wasa 
superior article for journal boxes, requiring 
less oil, and that if itran dry it would not cut 
like ordinary boxes. Inquiring of a number 
of parties that were using it, the information 
was elicited that the claims set forth were 
sound, and the writer tried a pair for back 
This 
box has always worked very nicely, being far 
superior to the ordinary brass boxes. 

As to the claims of hardness I am not so 
sure. The copper cuts quite readily, although 
it has apparently been treated so that, in filing 
it, it files more like iron, not clogging a file 
like ordinary copper. 

This was claimed as the invention of a 
woman, but it was never advertised very 
extensively, and I think it must have been 
abandoned. 

As is well known, in the manufacture of 
seamless tubes the tubes are drawn on an 
arbor throughadie. This sets the tube on the 
arbor very tight, and unless thoroughly lubri- 
cated it will stick and cling like a hot journal. 
Brass tubes in particular give trouble as de- 
scribed, while pure copper tubes never do. 
Apparently there are lubricating properties 
in copper that are destroyed when alloyed 
with spelter, and this may account in part for 
the general unreliability of brass boxes; it is 
probable that an ordinary copper box would 
be more satisfactory than one of brass. 


end of connecting rod on crosshead. 


If there be a way of treating copper by 
chemicals, as the hardened copper was treated, 
and not be made too expensive, simply to treat 
so it can be more readily worked, copper 
boxes might come into general use. They 
would be cheaper than bronze or the better 
class of babbitt, when the latter has to be bored. 
Of course they would not be as cheap as brass 
or lining metal made mostly of lead. 

W. E. CRANE. 
—— +—>e 
Practical Drawing. 
By J. G. A. MEYER. 
SEVENTY-SIXTH PAPER. 


Problem 8¢ 
last 


Continued, 
557. In our paper we have shown 
how to lay out the plate fora dome placed 
on one side of a boiler. It is now required 
to lay out the boiler plate on which the dome 
is to be placed. This plate is to have a flange 
extending into the dome in a manner similar 
that shown in Fig. 447 
paper). 

For the purpose of laying out this plate, we 
again need two preliminary views, such as are 
shown in Figs. 465 and 465a (page 7). Accord- 
ing to the conditions given in this problem, the 
outer diameter of the shell is to be 404 inches; 
In Fig. 
165, the arc a bc represents the center of the 
thickness of the metal, hence the radius with 
which this are must 


20: — yy = 207, 


to (seventy-tirst 


and its thickness, ~, of an inch. 


be described will be 
inches. Again, in Fig. 
4650 the semi-circle d 4d 7d represents the 
thickness of the flange, and since, according 
to the conditions given, the inner diameter of 
the dome is to be 198 inches, it follows that 
the radius with which the are d 4d 7d must 
be described will be 9}4 — 
Now 


proceed as follows : 


R 


fs 9}, inches, 


in order to draw these two views we 





better known, would be used where its place 
is legated to strings, belt lacings, ete.—a 

holding work 
up to the live center while operating on the 


dog or carrier spring for 
end of work in steady rest not using tail 
center. 

The threaded portion passes through ap 
propriate holes in face plate, with nuts on 
both sides, firmly holding it in place, and 
causing sufficient tension on portion in con- 





draw away from center. These will be found 





tact with dog to overcome any tendency to | cutting 


Fig. 465a ;, draw the horizontal line }, 
d, and from any yy, on this line as a cen- 
ter, and with a radius of 933 inches, 
describe the are d 4d 7d. The lines 4, 


dy and b, 4, need not to be drawn; our 


purpose of showing them here is simply to 


; enable us to show the direction of the curva- 
| ture, Which may make the problem to appear 
| plainer to some of our readers. Through 
| the point y, drawa vertical line y, y,; this 
| line represents the center line of dome. 

| Fig. 465; at any convenient distance above 
| the are d 4d 7d draw the horizontal line 4 04, 
¥ Ys, at the point y,. On the line 


ly 0, lay off a pointz,; the distance between 
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this point z and y, must be equal to 7 inches, 
which is the given distance from the center of 


the boiler to the center of the dome. From 
x as a center, and with a radius of 20,', inch- 
es, describe the arc a } ¢, cutting the line } 0, 
in the point 4. Through the points d and 7d, 
Fig. 465a, that is, the points in which the 
arc d 4d 7d meets the horizontal line 4, d, 
draw the vertical lines d a and 7d 7a, meeting 
the arc a bc in the points a and 7a. The arc 
a ja simply represents the extent of the 
flange on the shell of the boiler; the depth of 
the flange, or, in other words, the amount of 
projection of the flange into the dome, is not 
shown, as this isnot necessary for the pur- 
pose of laying out the sheet. Divide the arc 
a 7a into any number of equal parts, say six, 
and through the points of division 2a, 3a, 
etc., draw vertical lines, cutting the arc d 4d 
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and the curve g 4g 7g 48, are made as ex- 
plained in Art. 554. Cut out the plate to the 
inner curve g 4g 7g 4s. The flange must be 
turned up to the other curve. 

Directions.—On a 20x15" sheet of draw 
ing paper find the development of a plate for 
a dome placed 7 inches to one side of the 
axis of the boiler; the shortest height of 
dome is to be 18 inches ; outside diameter of 
dome, 20 inches; outside diameter of shell, 
40} inches ; thickness of metal, 5; inch. Use 
3-inch scale. 

558. So between the 
flanges and the straight surfaces have been 
ares described with and 


these 


far the junctions 

very short radii, 
therefore we made no allowance for 
arcs, and proceeded as if the junctions had 
been angular. But in practice we often meet 
with cases in which the junctions between 
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is the point required. It may be well to re 
mark here that the point ¢, is simply the 
point of tangency of the arc >, e, and the 
straight line e, 4, 
tion of this point e; we have simply followed 


and in finding the loca 
the geometrical principles given in Problem 
15, thirteenth paper; the same 
apply to the point 2,. In this particular ex- 
ample the direction of the flange is perpendic 
the 
line ¥, €, and y, 6, will also be perpendic 
subtend 


remarks 


ular to the surface e, 4, and therefore 


ular to each other ; the are will an 
angle of 90 degrees, and the perpendicular dis 
tance from the point e, to the line b, 4, will be 
4 inches. Lastly, the junction e, b, is of the 
same form along the sides of the head, conse 
quently in Fig. 469 the straight surface will ex 


tend to the broken lines p, d, @s fs. Ay which 























7 


for drawing the lines p de fk, as we believe 
the illustrations plainly indicate them. 

Our next step will be to find the length of 
the arc }, ¢, (Fig. 470). This 


described radius of 8% inches, and 


are has been 


with a 


since it subtends an angle of 90 degrees, it 


must be equal to one-fourth of the circum 


ference of a circle 74 inches diameter. This 
circumference is equal to 74 X 8.1416 =23.56 


+ inches, consequently the length of the are 
23.56 
H 
Outside of the lines p de fk, 
a distance of 53 


will be equal to 5.89 inches, say 5% 


inches, and at 


inches from. these, draw the 


lines ra bem; these latter lines represent 
the extent of the junction between the straight 
Lastly, add the 


this width be 24 


the flange. 
width of the flange : 


surface and 
is to 


inches. Hence outside of the lines ra} ¢ 














7d in the points 2d, 3d, etc., and meeting the | the flanges and the straight surfaces are ares Y m, and ata distance of 24 inches from 
line 6, din the points 2¢, 3c, ete. This com- | of considerable magnitude, and must not be r " vi ma - these lines, drawn the outline s g h ¢ oa. 
pletes the preliminary views. In laying out | neglected in laying out a plate. A back | fa Cut the plate to the latter lines 
a plate of this kind, our first step will be to | head for a locomotive boiler is a good exam _ | In this construction nothing has been 
draw onthe plate the outlines to which it | ple. Fig. 469 represents the appearance of ae | allowed for inaccuracies of tlanging ; the 
must be trimmed off, or, in other words, : ; a proper allowance for these inaccuracies 
we must mark on the plate its proper 9 '™-—$—— — : | must be determined by experience. 
length and breadth. | ip. £99 It may be well to remark that the line 
The methods for finding the length and | : } | joining the centers 2 and ¢, contains the 
breadth of a plate which is to form a S| | points of tangency, or, in other words, it 
cylinder, or a portion of it, have been »| | contains the points 7, ¢, 7, in which the 
given in our previous problems; the | 4 : y r |o ares described from the centers 2 and. fy 
method given in Art. 554 is applicable to | meet each other; also the line drawn 
the case before us ; and an explanation of through the center ¢, perpendicular to 7 / 
this method is not needed here. We have = eee (am ome ees i = will limit the length of the straight lines 
therefore broken off a portion of the de- | rT | | | drawn through the points 4, 7, 0. 
velopment in Fig. 466, and shall assume | | Directions.—On a 20° x 15" sheet of 
that the lines to which the plate is to be | | | drawing paper find the development of 
cut have been drawn correctly on it, and ly ial Md the back head for locomotive boiler, 
shall simply confine our attention to ; iF aa i ie “dl whose dimensions are given in Figs, 469, 
method for finding the position and shape | "| NX 168. Use 14 inch scale. 
of the hole to be cut through the plate | : a — 
before it is bent and flanged. If now the | " Rapid Work. 
center of the dome is to be placed 264 | >! LI ta_— - ae Seas : 
inches from the end of the boiler, asshown 9  » me | gate se fe ae we As indicating the speed with which 
in Fig. 447, we must draw the center line Fig. 466 Tig. 465a work is being executed at Messrs, J. 
r f (Fig. 466) at h Richardson 
a distance of beets a b and Sons’ Ma 
264 inches i -=gpq/ bh: | rine Engine 
from, and par- {4 | i | le Works, Hartle 
allel to the edge | oF, |‘ 5 Th. pool, we may 
km, and meet- f | ff notice the fol- 
ing the line ¢ k \\ } | nn lowing: The 
inthe point 7. \ x be steamship Khio 
The line ¢ & \ | vA was launched 
represents the ‘iW | | Kail from the ship 
center of the | ms Th i building yard 
lap, and is rep- | 1h of Messrs. E. 
resented in Fig. / \ | Withy & Co., 
465 by the point \ \ | on Friday last, 
b. In Fig. 465 JS Ih | = \¢ at 5p. M., and 
we also notice i. \ J i g\ ° \ went into the 
that the flange ssi rat Yh) | | a4 | ‘ 3 e \ Victoria Dock 
which is to pro- te —*—49- Tad: il | J I Fo .! say | . that evening to 
ject into the | | | j jel’ “receive her en- 
dome extends i | gines. She 
to the point 7a. | I was taken in 
Our next step | hand by Messrs. 
will be to find i Richardson's 
a correspond- Hf 3 hi BCU IH A HEH ATH EH HH iJ staff, and al 
ing point 7/ in though no 
Fig. 466. This H work was done 
point is found fl | M4 , on Sat urday 
by making the ill u i I | afternoon, nor 
distance r 7h r, Pp, he Mite ke 6 m a re on Sunday, her 
equal to the are Fig. 469 Fig.'468 Fig. 470 : machinery was 
b Ja, and this tested under 
is best accomplished by dividing the arc 5 7a | ahead of this kind with its flanges turned to| are drawn to within 4 inches of the out-| steam to the satisfaction of Lloyd's inspector 
into any number of equal spaces, say eight, the dimensions given, and Fig. 468 represents) line ry a, by ¢, my. Now let it be re- on Thursday at 11 A.M. The total time oc 
and then lay off on the line 7 f from the point a section of the same ; in fact, these two views quired to lay out the plate for this head, and cupied was thus only 8} days—a remarkable 
r the same number and size of spaces, and thus constitute a working drawing of this head, | assume that its thickness isto be4 inch, First) result, considering the size of the engines, 


obtain the point 7%. Again, from the point 


Th lay off towards the right on the line r f 


six equal spaces, 7h 6f, 6f 57, 5f 4f, ete.; these 
spaees must be equal to those laid off on the 
are a Ta in Fig. 465. Through the points of 
division 6f, 5f, etc., draw lines perpendicular 
torf. Make 6f 6h equal to 6e 6d 5 5f 5h equal 
to 5e 5d; 4f 4h equal 4e 4d, and so on in suc 
In a similar way we make 6f 6p 
equal 6¢ 6d; 5f 5p equal to 5¢ 5d, and so on, 


cession. 
Through the points /, 2h, 3h, . Th, 6p, Sp, 

draw a curve, and thus complete the 
outline of the shaded part, which is a portion 
of the development of boiler plate without 


any allowance for lap and the flange. The 


allowance x io for lap, and the allowance 


for the flange, which is the portion of the 


plate lying between the curve h 4h Th 4p, 


and we require no others for laying out the 
Examining the section Fig. 468, we 
may conclude that this head consists of three 
parts, namely, the straight or plane surface ex 
tending from the bottom / up to the point 


plate. 


é,, the flange extending from /, to /, ; and 
the surface represented by the are 4, ¢,, Which 
is the junction between the straight surface 
hk} e, and the flange +, A, ; the point y, is 
which the are has been de- 
To find the of the 
point ¢, we have only to draw through the 


center 7, a line y, é, perpendicular to k eg ; 


the center from 


scribed. exact location 


the point ¢, in which these two lines intersect 
is the point required. 
find the point 4,, 
the center y, a line y, 4, perpendicular to 


In a similar way we 


that is, we draw through 


the flange b, /, ; the point of intersection 4, 


draw the preliminary view «, 4, 4, shown in 


Vig. 470, which represents the lines drawn 
through the center of the thickness ; since the 
thickness is 4 inch, the radius of the are e, b, 
must be described with a radius of 8% inches, 


and the points ¢, 4, are found by drawing 


through the center y, lines respectively per 
pendicular tow, ¢, and dy hg. 
Assume that the development is to be 


drawn directly on the plate. First draw the 
center line v 4, and then draw the extent pd 
ef k of the straight surface, which must be 
exactly equal to that represented by the 
broken lines py, dy és fy ky in Fig. 469. In 
{70 the centers 
the 

need not 


doing so we establish in Fig. 
which all other ares 
must be We 


into the details of the mode of procedure 


r, t, and ¢,, from 


here go 


described. 


and one which speaks well of the facilities 
at Messrs. 
The Khio is fitted with triple-expansion en 


for dispatch Richardson’s works. 
gines on three cranks, the cylinders being 22 
inches in diameter 
She 
at 
in 


inches, 87 inches, and 61 
respectively, with a stroke of 8 ft. 3 in 
has two large boilers designed to work 
160 Ibs. per A 
of is 


double-throw 


further 
that of a 
crankshaft for the 
150 nominal horse 
this shaft 
morning, and although 


square inch, 
dispatch 


steel 


stance quick 
built 
steamship Lemura, of 
The 
ceived on Saturday 


power, order for was re 


no work was done on Saturday afternoon 


shaft 
the ingot, finished complete with keyways 


nor on Sunday, the was forged from 


cut, and sent off on Thursday forenoon, 
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“Patent Applied For.” 


A decision was rendered in the United 
States District Court at Detroit, recently, 
which is of considerable importance to in- 
ventors and others interested in patent rights. 
It seems that an improved burner for gasoline 
stoves had been invented by a man named 
Straight, who, having applied for a patent 
upon it, began manufacturing the burner, 
and, as is the usual practice in such cases, 
marked it with the words ‘ ‘ Pate nt applied 
for.” 

The burner was improved upon by others, 
who immediately began manufacturing it, 
using, however, some of the features upon 
which Straight had applied for a patent. 
Thereupon, Straight sued for an injunction, 
claiming that the words ‘‘ Patent applied 
for” protected him from infringement. 

The court held that the device is no pro- 
tection, and that the injunction could not 
therefore be granted. 

The reasons given were that the court 
could not assume that the patent would be 
issued at all, that patentees have no rights 
at common law, the statute limiting the life 
of a patent to seventeen years, and that to 
grant such an injunction would be in effect 
to give the patent more than its statutory 
life, by the length of time intervening be- 
tween the granting of the injunction and the 
granting of the patent, which might be some 
months. 

We confess that it is with some surprise we 
learn that inventors have no rights at com- 
mon law, but if they have none other than 
those distinctly conferred by the statute, then 
the points of the decision seem to be well 
taken; 
with common sense. 

But though the law gives no protection to 
an inventor using the words ‘‘ Patent applied 
for,” there is, asa matter of fact, consider- 
able protection in them, and they will un- 
doubtedly continue to be used in many cases, 
and, we think, properly so. 


in other words, to be in accordance 


This protection 

business con- 
ditions, with which law has little or nothing 
todo. Decisions by the Patent Office upon 
applications are often delayed through no 
fault of the applicant for many months—and 
in some cases years—and during this time 
the conditions may be such that it is of vital 
importance to the inventor that he should 
manufacture his device and place it upon the 
market. Having done so, and by the familiar 
legend given notice to all concerned that he 
has made application for a patent—a thing 
which he has the undoubted right to do—it 
will remain for those who wish to make use 
of his device to ascertain as nearly as possible 
two things—First : Is the patent likely to be 
granted, and if so, after how long a time? 
Second: Will it pay to go into the manu- 
facture of the device for the sake of the 
amount of business which can probably be 
done with it prior to the granting of the 
patent, after which, of course, there would 
be infringement? 

The probable answer to the first question 
would have to be found by an examination 
of the records of the Patent Office, and of 
patent law, the examination to be made, of 
course, by some one sufficiently familiar with 


arises from mechanical and 


such matters to make his decision reasonably 
certain of being correct. The answer to the 
second question will depend entirely upon 
mechanical and business considerations. If 
a considerable length of time is likely to 
elapse before the granting of the patent, and 
the device is of such a nature that it can be 
made and quickly placed upon the market 
without any great outlay for drawings, 
patterns, special tools and machinery in prep- 
aration for its manufacture, and at little cost 
for advertising and other items of expense 
usually incident to the building up of trade 
in a new article, then the words ‘ Patent 
applied for” will afford no protection ; but if, 
on the other hand, it be ascertained that the 
patent is likely to issue in a short time, or 
that the necessary expense involved before 
the device can be placed upon the market 
would be so considerable as to be unlikely to 
be recovered before operations would have 
to cease by reason of the granting of the 
patent, then the legend will afford full pro- 
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tection to the inventor, and will in effect pro- 
long the life of the patent, notwithstanding 
that no force is given it by law. 

It will, of course, devolve upon the in- 
ventor to examine this same ground, and to 
decide whether or not it is best for him to 
make his invention public, thereby giving 
others the opportunity to use it, for the sake 
of the business which he may do with it in 
the interval between the date of the applica- 
tion and the probable issuance of the patent. 

For the fraudulent use of the words 
‘‘ Patent applied for,” the courts would prob- 
ably impose a penalty, since it would mani- 
festly be a wrong for one to use them to 
secure to himself the exclusive use of a 
thing for which no patent had been asked. 
But where they are honestly used, we think 
they will continue to serve a good purpose, 
both to inventors and to the public, and it is 
certainly preferable, in the interest of all con- 
cerned, that they should be used, than that 
articles upon which patent applications had 
been filed should be placed upon the market 
without anything to indicate that fact; for in 
the latter case persons might prepare for 
manufacture under the impression that the 
gn was, and was to remain public proper 

, whereas the words ‘‘ Patent applied for,” 
ane upon each article, would enable all 
parties’ concerned to proceed with their eyes 
open, upon recognized business principles 
and in conformity to law. 

SS 


Productive Efficiency of Shops. 


Time was when but little attention was 
paid to the construction of machine shops, 
except to get about so much ground covered, 
with a vague idea that the tools would find 
their places somehow. The outcome of this 
may be seen in the peculiar quality of un- 
handiness pertaining to many shops in this 
country. There is a vague understanding 
that unhandy shops are in some degree a 
hindrance to production; but just to what ex- 
tent this is true is something that but little 
is known about, hence the following in- 
stance—which we have on undoubted au- 
thority—is of peculiar significance: <A firm 
employing about 350 men recently built new 
shops—machine shop, boiler shop and foundry 
—and moved the tools from the old shops 
into the new ones. No new tools were added, 
but there was a better arrangement of the 
tools, and overhead cranes were put in the 
new shops. The general arrangement was 
ealled for less handling of material, 
and also such that the necessary handling 
could be done more expeditiously. The re- 
sult was an increase in productive efficiency, 
of twenty-five per cent.! This represents a 
large saving, and goes to show that the loss 
in shops not properly constructed for the 
work to be done is greater than it is general- 
ly believed to be. 

The whole question of shop construction is 
one that could profitably be studied much 
more than itis. It is better not to build the 
new shop so soon, by a year or two, than to 
build it in a way it ought not to be built. 

A great deal more attention is given now- 
a-days than formerly to what a well-known 
engineer calls *‘ Shopitecture,” but the sub- 
ject does not yet, in the majority of instances, 
receive the attention it deserves. There are 
many things to be considered, and some of 
them are likely to be slighted. It pays to 
put a good deal of thought into the construc- 
tion of what is likely to vex or please the 
builder for the remainder of his life. If all 
shops were about equally unhandy, it would 
not matter much in the question of compe- 
tition, but when one’s neighbor has a good 
deal the advantage in this respect, it matters 
very materially. 
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Report of the Iron and Steel Associa- 
tion. 


The Annual Statistical Report of the 
American Iron and Steel Association, which 
has just been issued by the general manager, 
James M. Swank, contains much that is of 
interest regarding the iron and steel indus- 
tries of the past year. It is published earlier 





than usual, and enters quite fully into the 





details relating to the production of iron 
and steel during 1888. The production of 
pig-iron during the year was the largest in 
the history of the country, being 7,268,507 
net tons—an increase of 81,301 tons over the 
production of 1887. The only country pro- 
ducing more pig-iron last year was Great 
Britain, while in consumption of pig-iron we 
head the list, for while Great Britain exports 
large amounts, we export practically none, 
but import some which is used chiefly for 
mixing with American irons. There was a 
very large falling off in the production of 
steel rails, which of course is accounted for 
by the fact that 1887 was a year of phenome- 
nal railroad construction. 

The increasing use of steel for structural 
purposes is shown by the fact that the pro- 
duction of iron bars and shapes fell off slight- 
ly, while that of steel bars and shapes in- 
creased considerably. The production of 
ircn cut nails also decreased, while that of 
steel cut nails increased. 

The statement is made that ‘‘ We have an- 
nually, for several years, consumed more 
iron and steel than any of the great European 
countries. The per capita consumption of 
iron and steel by the United States is also 
greater than that of any other country. In 
1887 our consumption of finished iron and 
steel exceeded 300 pounds per capita, esti- 
mating our population for that year at 60,- 


000,000. In 1888, however, our per capita 
consumption declined to probably 285 
pounds.” 


Information is given regarding the iron 
trade of foreign countries, our new navy, 
and upon various other subjects of interest. 
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SWERS 


Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly and according 
to common-sense methods. 

Every question, to insure any attention, must invari- 
ably be accompanied by the writer’s name and address. 
If so requested, neither name, correct initials nor loca 
tion will be published. 








(202) Engineer, Chicopee Falls, Mass., 
asks: Will an 18-inch belt from a 30-inch to a 60-inch 
pulley the 80-inch pulley being the driver, and 
running at 320 revolutions—transmit 75 horse-power ? 
A.—Under favorable conditions, yes. 

(208) A. H., Montreal, Canada, writes: In 
your answer to Question 159, 1 see you give the 
horse-power of an engine with cylinder 6 inches di- 
ameter, 9 inches stroke, steam pressure 60 pounds, 
number of revolutions 150, as six I. H. P. My calcu 
lations (which I have enclosed) give me 11 15-33 
horse-power. Will you please show me where I am 
wrong? A.—The 60 pounds pressure we understand 
to be boiler pressure; you have assumed it to be 
mean pressure. Our practice in rating the power of 
an engine is to take only one-half of the boiler press- 
ure for the mean pressure in the cylinder. 

(204) Reader, ——, asks: Kindly give me 
the measurements of a 44 and a 1 horse-power high- 
speed engine. Also the measurements of 1 horse 
and 14 horse horizontal boiler. A.—For a 34 horse- 
power engine you will need a cylinder 2x5 inches; 
for al horse power engine you will need a cylinder 
244x5 inches. Boiler pressure for both, about 60 
pounds per square inch; and both engines to make 
about 300 revolutions per minute. If a higher speed 
or higher boiler pressure is desirable, then the 
cylinders must be made smaller. The sizes of 
boilers are not graduated to so fine a degree. You 
will need for each engine a boiler with about 1 
square foot of grate surface, and about 30 square 
feet of heating surface. 

(205) J. M. R., Trenton, N. J., asks: Is 
there any chemical or compound I can use that will 
restore carbon in steel that has been burned’ For 
instance, if in tempering a drill, or anything of that 
sort, I happen to, get the point too hot, is there any- 
thing that will restore the carbon and make the 
tool fit for use? A.- Steel is not necessarily de- 
prived of carbon when it is burnt. But by burning, 
the grain of the steel is opened, and it is oxidized. 
There is no way of restoring it so that it will be 
equal to what it was before burning ; but, by heat 
ing it toa low red heat, and continuing that heat 
for from 15 to 30 minutes, and letting it cool slowly, 
it will be much improved, or ** so far as is 
possible. We do not think there is any chemical or 
compound which is of the slightest help in doing 
this. 2. Is there any chemical that will stick two 
pieces of brass together? A.—Not that we are 
aware of. 5. 1 would also like to ask the corre 
spondents of your paper to say something about the 
best forms of taps, dies and reamers 
can’t seem to get a reamer that won't squeal after 
using it a while. 


restored” 


for brass. I 
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(206) ‘‘ Subscriber, Brattleboro, Vt., 
writes: Will you please give the method of ob- 
taining the width of flat and depth of thread in the 
Sellers system ; also the process if the threads were 
divided into ten parts instead of eight? A.—The 
width of the flatin the Sellers or U. S. system is 
always one-eighth of the pitch of the thread. There 
are many tables published giving the size of the 
bolts at the bottom of the thread, from which it is 
of course easy to derive the depth of the thread. 
In the absence of these it can be found by dividing 
by the number of threads per inch. If the 
threads were flatted to one-tenth of their depth, in- 
stead of one-eighth, the flat portions would be one- 
tenth of the pitch in width. A sharp V thread is, 
in section, an equilateral triangle, each side of 
which equals the pitch of the thread. The perpen- 
dicular height of such a triangle is equal to the side 
multiplied by .86603. Hence, you can find the depth 
of thread when flatted one-tenth of the depth by 
multiplying the pitch by .866 and taking four-fifths 
of the product. 


(207) W. H. B., Blackstone, Mass., writes : 
In Question 153 there must be some misunderstand 
ing. The point in view is: Will 15-pound balls on 
a governor run further out from the upright spin- 
dle than 10-pound balls, both running at 35 revolu- 


65 


tions? A.—Let A C represent the center line of one 
of the governor arms; B F,the center line of the 


upright spindle ; and W, the ball. Now assume that 
through the center A a horizontal line A D is 
drawn, meeting BF inthe point D; also assume 
that the center line A C is prolonged to meet B Fin 
the point B. Now, the distance from B to Dis 
called the height of the governor. The height BD 
of a governor of this kind depends absolutely upon 
its angular velocity; it does not depend on the 
weight of the balls. Hence, for any given speed 
the height B Dremains the same, no matter whether 





we use heavy or light balls. For any other speed 
the height B D will vary inversely asthe square of 
the velocity. Therefore if we increase the speed we 
will decrease the height B D; and if the length of 
the arm A Bis not changed the ball W will fly out 
further. If, under these conditions, we wish to 
keep A D the same as before, we must shorten the 
arm A B. From the foregoing it will easily be seen 
that at 35 revolutions the distance A D will remain 
the same when either 15 pound balls or 10-pound 
balls are used, provided the distance from the cen- 
ter A of the ball to the point B remains the same in 
both cases. Here, of course, the small amount of 
increase in friction due to an increase of weight of 
balls is not taken into consideration. 


(208) J. B. W., New York, asks: 1. 
Will a governor ona direct-acting engine revolve 
to the right, and on an indirect-acting engine re- 
volve tothe left? Ihave been told by chief engi 
neers that it makes no difference in which direction 
the revolves. A.—You have been cor- 
rectly informed. The direction of rotation will not 
change the action of any common governor. Some- 
times, on account of given connections between 
the governor and the throttle, or the cut-off valve, 
it may be desirable to have it revolve in a certain 
direction ; and for other connections it may be de- 
sirable to have it revolve in an opposite direction. 
2. I wish to become a licensed engineer. Can I buy 
a Or, have I to study the safety valve 
problem? And, after I have mastered this problem, 
can I then obtain a license? A.—You cannot buy a 
license. To obtain such you must pass an examina- 
tion ; and, to be successful, you must know consid 
erably more than the solutions of problems relating 
to safety valves. You must a fair knowl- 
edge of arithmetic, which you can obtain by study- 
ing any elementary work onthe subject. Besides 
this, you must have a fair knowledge of the steam 


governor 


license ? 


possess 


engine and boiler, which you may obtain from 
books; and, in addition to these, you must have a 


practical knowledge of running an engine. Judging 
from your letter we should say that, if you devote 
your spare time during two years to hard study, 
you may be competent to pass an examination. 3. 
Why do hot air engines revolve only in one direc- 
tion? A.—Hot air engines, like steam engines, 
which have no reversing gear, can only revolve in 
one direction, and this depends on the relative posi- 
tion of the crank and eccentric. 

(209) E. D. G., Philadelphia, Pa , writes: 
In the article on * Epicyclic Trains,’ AMERICAN Ma- 
curnist, Feb. 14, Prof. A. T. Woods says by adjust- 
ing the speed of the first wheel we can get a ratio 


of 641 to 1, ete. Will you give me the formula’? A. 
—Prof. Woods replies to this query as follows: The 


general formulas which cover the various combina- 
tions which can be made with epicyclic trains are 
too complicated to be clearly explained without 
taking more space than their practical importance 
warrants. They are discussed at length in Willis’ 
“Principles of Mechanism.”’ Copies of this book— 
now out of print—can doubtless be found in libra- 
ries, such as that of the University of Pennsylvania. 
Many problems, such as the one mentioned in the 
article referred to, can be solved as follows: The 
general formula there given is, v = = 
ICAN MACHINIST, Feb. 14, 1889). If the last wheel Z 
is to make 641 revolutions while the arm makes 1, 
641—1 640. 
i a Ss 
remains to select some value for , which will give 
satisfactory results, and this value can best be de 
termined by trial. We will assume f = 33, then v = 
640 — 640 _ 
33—1 32 
selected which will give this ratio. 
75 x 60 
15 15 
gears. Further, as we have f = 38, anda = 1, we 
must connect the first wheel and arm with the driv- 
ing shaft, so that their speeds will have the ratio 


a 
(see AMER- 
a 


the formula becomes v - It now 


20, and any numbers for teeth can be 
For instance, 


= , Which would be good numbers for the 


1 33 





a * This can be accomplished by four wheels 


having 99, 15, 75, and 15 teeth. To obtain this ratio 
of 641, then, connect the first wheel # of the epicy- 
clic train by ordinary gearing on fixed centers to 
the ‘“‘arm,”’ so that F will make 33 revolutions while 
the arm makes one, and in the same direction. 
Then in Fig. 5 of the article referred to, the numbers 
of teeth for the gears of the epicyclic train will be 
F=%, C= 16, D=@, and Z = I6. 


(210) Inquirer, Toledo, O., writes: Please 
give rule for finding the amount of water required 
per hour to condense the steam in a compound en- 
gine? High-pressure cylinder, 30 inches diameter 
low-pressure cylinder, 52 inches diameter; stroke, 
86 inches. A.—The amount of injection water de- 
pends on the temperature of the steam after it has 
done its work, the temperature of the cooling 
water. and the temperature after condensation, or 
that of the hot well. Let 7’, be the temperature of 
the discharged steam; 7, the temperature of the 
cooling water; and Q, its quantity in pounds; and 
7, the temperature after condensation. To find 
the quantity Q of the injection or cooling water, we 
have the following rule: 

Q = 1,114° + (0.8 « 71)— 7, 

7 Ti— To 
The above rule reads thus: To 1,114 degrees at the 
temperature of the discharged steam multiplied by 
0.3; from this sum subtract the temperature after 
condensation, and divide the remainder by the tem- 
perature after condensation, less the temperature 
of the cooling water; the quotient will be the re- 
quired quantity of the injection water. To apply 
this rule to your case, we must know the pressure 
of the steam when the exhaust is about to open; 
when this pressure is known we can easily find the 
temperature 7, of the discharged steam by refer- 
ring to the tables generally given in books treating 
on engineering; we must also know the temperature 
of the injection water. Hence your example may 
reduced to the following: To find the amount 
of injection water required for an engine, the steam 
at exhaust having a pressure of 10 pounds absolute, 
the temperature of the injection water 60 degrees, 
temperature of the hot well 120 degrees. Now the 
temperature of steam ata pressure of 10 pounds 
absolute is 193 degrees ; hence we have 
Q ; 1.114° +- (0.3 « 198) — 120 17.53 

120° — 60° 
That is, the amount of injection water is 17.53 times 
the weight of steam for this particular example. 
Since the temperature of the injection water may 
be very variable, caused by the condition of weath- 
er, and since the cut-off may also vary, the follow- 
ing simple rule may give results sufficient for gen 
eral practical purposes, and that is, allow for a 
quantity of injection water which 30 times 
heavier than the steam used. 
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Gear wheels and g-cutting. Grant, see adv., 
Link-Belting and Sprocket Wheels. 

Send for Catalogue of Link-Belting. 

Over 50,000,000 feet of Link-Belt in use. 
Link-Belt Engineering Co., Philadelphia and N. Y. 
$100 Reward, page 14. 

$100 Reward, page 14. 

$100 Reward, page 14. 
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Shafting Straighteners. J. H. Wells, Tampa, Fla. 
Steel Name Stamps, etc. J. B. Roney, Lynn, Mass. 


Duplex Gear Cutters. 
20’ Upright Drills. 
23’’ Upright Drills. 
25’ Upright Drills. J. 
28’’ Upright Drills. J. E 


R. M. Clough, Meriden, Ct. 
). Snyder, Worcester, Mass. 
. Snyder, Worcester, Mass. 
. Snyder, Worcester, Mass. 

Snyder, Worcester, Mass. 

‘**Bradley’s Power Hammers, the best in the 
world.” 20sizes. Bradley & Co., Syracuse, N. Y 

The best Upright Hammers run by belt are made 
by Jenkins & Lingle, Bellefonte, Pa. 








R. Dudgeon, 24 Columbia st., New York. Improved 
Hydraulic Jacks and Roller Tube Expanders. 
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Pattern and Brand Letters. Vanderburgh, Wells 
& Co., cor. Fulton and Dutch sts., New York 
Davis Key-Seating Machines kept in stock 
Manning, Maxwell & Moore, 111 Liberty st.. N. ¥ 
Drop Presses, Punches and Shearse Willi 
White & Co., Moline, Ill., manufacturers 
Fire Brick and Clay Retorts; large variety: special 
shapes to order. Borgner & O’Brien, Philadelphia 
Selden Packing for stuffing-box. with or without 


by 


ams, 


rubber core. Randolph Brandt, 38 Cortlandt st., N.Y 
Best silk wiping towels for machinery in the 
market A. Smith, 23S. Canal st., Chicago, Il 
Ice and Refrigerating Machines, 131 sold, and all 
successful. David Boyle, 521 Monroe st., Chicago. Ill 
Iron Planers from 16” to 36’ wide by any length. 
H. C. Pease & Co., Worcester, Mass. 


Castings for small and medinm sized vertical en 


gines. Humphrey's Foundry, Bellefontaine, O 
For the latest improved Diamond Prospecting 
Drill, address the M. C. Bullock Mfg. Co., 138 Jack 


Chicago, Il. 

All sizes of Taps & Dies from 5-64 of an inch to 4 
inches Y, U.S. 8., Whitworth, Square & Left-Hand 
Threads. M’f’dbyS. W. Card & Co., Mansfield, Mass. 

Send $1 for Catalogue D, Fine Tools and Supplies 
Over 550 pages. Fully illustrated. Frasse & Co., 
92 Park Row, New York 


son st., 


Most sensitive and durable Damper Regulator 
made; works within one pound; send for circular 
T. Kieley, 11 W. 13th st.,. New York 


See Illustration of Portable Key-Seating Machine 
3 April 4issue. For further particulars ye ‘ss T 
. Dill Mach. Co., 726 Girard av., Philadelphia, Pa 
Fine tools and supplies for machinists and ae 
metalworkers. Get our prices before purchasing else 
where. Montgomery & Co., 105 Fulton st., N. Y. City 
Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, ete 
W.H. Hoffman, consulting engineer, 108 Liberty 
st., room 3, N.Y Mechanical engineering in all its 
branches, working drawings for the transmission of 
power by steam, water, air and electricity. 
Contract work of all kinds executed promptly and 
on reasonable terms. Parties wishing grey iron cast 
ings in large quantities can make money by corre 
sponding with Rawson Mfg. Co., Hornellsville, N. Y. 
Steam Boilers: Their management and working on 
land and sea. By Jas. Pp eattie. Practical facts from 
30 years’ experience. 280 pages illustrated, 12mo., 
cloth, $2.00. Circulars and Catalogue of Books for en 
gineers free. E. & F. N. Spon, 12 Cortlandt st., N.Y 
Patterson, Jordan & Gottfried, 146-150 Centre st.. 
N.. ¥. : 


Metals. Machinery. Hardware, Tools and 
Supplies for Machinists, Mills, Engineers, Brass 
Goods Mfrs., Factories. etc. An extensive assort 
ment of Bolts, Screws, Wire, Taps, Drills, ete., 
carried in stock. 

Patent or shop rights for sale, for perforating 
iron or steel plates for steam boilers. bridge 
work, iron or steel ship work, marine boiler 
heads, equal to drilled work and _ fifteen times 
quicker. Samples can be seen and circulars 
obtained from R. E. Dietz, 60 Laight St.. New York 


The International Boiler Co., Limited (Allan Stir 
ling, M. E.. president.) manufacture the safest, most 
economical, compact and durable water tube 
boilers. All wrought metal. Large mud drum. Per 
fect circulation. By unscrewing only three bolts, 
access is gained to every part of the boiler. Dry 
steam and great economy of fuel guaranteed. Of 
fice, 74 Cortlandt street, New York 

* Indicator Practice and Steam Engine Economy.”’ 
By F. F. Hemenway. Contains plain directions for 
using the indicator, and making all required calcu 
lations from the diagram; also the principles of 
economy in operating steam engines and current 


practice in testing engines and boilers. Price $2, 
postpaid. Published by John Wiley & Sons, 15 
Astor place, New York 

‘Binders for the AMERICAN MAcHiINist. Two 
styles, the **Common Sense,” as heretofore sold. by 
us, and mailed to any address at $1.00 each, and | 
the ** New Handy,” mailed at 50c. each. The former 


has stiff board covers, while the 
covers, with full page opening flat. 
the entire 52 issues of any volume 
CHINIST PuB’G Co., 96 Fulton st., New York. 

* Practical Drawing.’ By J. G. A. Meyer. 
above series of articles now running in the 
MacHINIsT, Should be closely followed by every stu 
dent. They commenced with October 23, 1886 issue, 
and up to and including April 25, 1889 issue, 75 arti 
cles have been so far published. Copies containing 
these articles sent by mail to any part of this coun 
try or Canada at 5 cents each. AMERICAN MACHIN- 
IST PUBLISHING Co., 96 Fulton st., New York 

**Modern Locomotive Construction.” By J. G. A 
Meyer. The above series of articles, now running 
in the AMERICAN MACHINIST, are attracting the at 
tention of railway mechanics all over the world. 
Commencing with the June 27, 1885 issue, 89 articles 
have thus far appeared up to and including the 
April 18, 1889 issue. Copies ¢ cunts iining these articles 
sent by mail to any part of the S. or Canada, at 5 
cents each. AMERICAN Mac acl PUBLISHING Co 
96 Fulton st., New York. 


latter has flexible 
Either will hold 
AMERICAN MA 


The 
AMERICAN 














Dalton (Ga 


The 


Gas Company will build works 


8S. P. Malone expects to build boiler shops at Mem 


phis, Tenn. 

John Romelle proposes to build a machine shop 
at Atlanta, Ga 

Shelly & Wood are building a large shoe factory 


at Gainesville, Ga. 


The Staley Mills Company will build a cotton mill 


at Jonesboro, N.C. 

The Southern Car Works, Knoxville, Tenn , con 
template enlargement 

The Galvin Brass Company, Detroit, Mich., is 
building a new foundry 


The Southern Pacific Railroad 
large their shops at Houston, Tex. 
H. Wellman is interested 
and planing-mill at Cattlesburg 
Ww. BD. 


Co, expect to en 


. Ky. 


Heape is interested in a company that will 


build a furniture factory at Florence, 8. ©. 

The capital stock of the Ajax Forge Company, 
Chicago, IIL, was recently increased $150,000 

The Baton Rouge Electric Light and Power Com 





pany has been organized at Baton Rouge, La 





in building a saw-mill | 


The town of Bristol, R. L., is offering special in 
ducements to manufacturers to locate there. 
The Mayfield Woolen 
porated at Mayfield, Ky 
The Electric 
out conflicting 


Company has been incor 

Capital stock, $100,000, 
Decatur, Ala , has bought 
and will build a new plant. 


Light Co., 


interests, 





The Petroline Fuel Company will locate a factory 
at Duluth, Minn., for the 
| sawdust and coaldust. 


manufacture of fuel from 


\ stock company, known as the South Boston 
Woolen Company, has been formed, to build a mill 
| . 
} at South Boston, Mass 
\. Reynolds & Son, Macon, Ga., will rebuild the 
part of their machine shop recently burned, and 
will otherwise enlarge the works 
Sampson Steam Forge Company, Chicago, Il., 


‘capital $100,000, for general forg 
sca by R. Wilson, F. J 
and F. J. Wilson. 


ring, has been incor 
Ss. Smith, J. W. White 

The Columbus River Lumber 
pany build a mill in the 
. With a daily capacity of 


and Cordwood Com 
vicinity of Portland, 
50,000 feet of lumber 


will 


Ore 


and 100 cords of wood. 

H. C. Bennett, Bridgewater, N. C., will at once 
begin the rebuilding of his cotton factory, which 
was burned down at that place some timeago. The 
capacity of the factory will be increased. 

The Stella Grate Manufacturing Co. has been 
chartered, at Chattanooga, Tenn., by J. B. Dowden, 
W. J. Selman, G. N. Henson and others, for the 
manufacture and sale of grates, stoves, castings, 
ete. 

The Brown & Sharpe Manufacturing Co., Provi- 
dence, R. L., have issued another edition of their 
general catalogue, under date of April, 1889. This 


catalogue ought to have a place in every mechanic’s 
tool chest. 


The Williams Engine Works, Beloit, Wis., are hav- 
ing built, at the works of E. P. Allis, Milwaukee, 
Wis., a Shaw electric traveling crane, to be tested 
with a load of 2bo tons. One of these cranes is in 
use in the Allis foundry 

The Turner Brass Works, for the manufacture of 


specialties in brass, German silver and iron, and for 
plating and the manufacture of — has Pay 
incorporated in Chicago, HL, by E. . Me 
Nellis and W. D. Washburn 

The Pulaski (Tenn.) Foundry Manufacturing Co. 
has been chartered, with .W. Palmer, of Salt 
N. L. Look, Marion, vice-president ; 
and L. 8. Colfee, secretary, for the manufacture of 
machinery, the and operating of 
works and electric light plant. 

The Machine Company have again 
come of the works (which had 
N.Y. They write us that 
busy on planer, planer vises, and special 
machinery, and that they expect to bring 
out a complete line of carriage- making machinery. 


. Turner, 


Geo 
ville, president ; 


building water 


Gilkerson 
into possession 


been leased) at) Homer, 


they are 





carriage 


The Sperry Electric Mining Machine Company, 
Ill., has been incorporated, with a capital 

stock of $100,000. Incorporators: A. L. Sweet, 
Elmer A. Sperry and Francis W. Parker. The com 


| 
| 
Rene agte 
| 
| 


pany will manufacture electric coal cutters, electric 
} mining drills, and other 
| mining purposes 


electrical machinery for 


There is water-works agitation at Elberton, Ga.: 
| Fort Valley, Ga.; Gainesville, Ga.; Mount Sterling, 
Ky.; Riehmond, Ky.: Llano, Tex.: Luling, Tex.: 
| Abingdon, Va.; Warrenton, Va.; South Framing 
ham, Mass.; Dowagiac, Mich.; South Pueblo, Colo.: 
| Jamestown, N. Y.; Florence, 8. C.; Mattapan, Mass.; 
| Milton, Mass.: Andover, Mass.: Denver. Colo 
| The William G. Fisher Manufacturing Company, 
| 


of Cincinnati, with a capital of $150,000, employing 
from 300 to 500 hands,and adaily pay-roll of from $500 


to $700 per day, is about to move to Kokomo, Ind, 


| They manufacture wrought-steel ranges, artificial 
| gas machines, natural gas stoves, wrought-steel 
| office and family safes, and cooking and heating 
| apparatus, 

Nearly one hundred of the leading citizens of 
Exeter, N. H., have united in forming a Board of 
Trade for that town. Hon. John J. Bell was elected 
president, and a strong executive Committee, as 
well as one on new industries, was appointed. It 

lis the purpose of the people of Exeter, through this 
board, t) make the Commercial advantages of their 


town more widely known, and to extend substantial 
desirable) manufacturing 


among them 


encouragement to such 


industries as may locate 


The Kitson Machine 
hought out the firm of Jas 
Philadelphia. The 
to their ag 
dusters, , together with all their 
jigs and templates for building these machines, A 
portion of the works will be devoted exclusively to 
the building of the Butterworth 
large stock of repairs will 





Company, Lowell, Mass., has 
Butterworth & Son, of 
includes all patterns 


well known r 


purchase 


pertaining pickers, rag 


ete special tools, 


machinery, and a 
both for old 
By this purchase the two 
establishments in the line of shoddy picker 


be carried 
| and new style machines 
l largest 
brought under one control 


work are 


We 


| Batavia, 


have received from J 
Re ar illustrated 


neering and surveying 


W. Holmes, C. E., of 
catalogue of engi 
instruments. Although his 
primarily intended for 
civil engineers, they 
adapted to use about manufacturing 


his 


productions are, of course, 


use by surveyors and are 


| cane cially well 


| establishments, by reason of their accuracy of con 


struction and special features. This is especially 


| true of what is called the Solar Theodolite, which, 
to our knowledge, has been used in laying out 

jimanufacturing establishments, locating and align 

| ing shafting, engines, ete., with particularly gratify 


! 


ing results 
























































Machinists’ Supplies and Iron. 





New York, May 4, 1889. 
Iron—American Pig.—The volume of trade has 
heen curtailed during the week by the holidays, and 
the condition of the market generally is unsatis 
factory to iron men. Southern brands have been 
sold at low prices comparatively, and it seems likely 








that a general reduction is not far off. We quote 
No. 1 X Foundry, $17 to $18 ; No. 2, $16 to $17; Grey 
Forge, $15 to $15.50. 
als -_ 
+: WANTED:¢ 


** Situation and Help’’ Advertisements only insertea 
under this head. Rate 30 cents a line for each inser 
tion. About seven words make a line. Copy shoula 
be sent to reach us not later than Saturday morning for 
he ensuing week's issue, 


30OX 93, 








Mechanical draftsman wants situation. 
AMERICAN MACHINIST. 
Wanted — Situation by mechanical draftsman. 
New York or vicinity preferred. Box 95, Am. MAcu. 
Wanted—Situation as foundry foreman; large ex 
perience. Good reference. Box 97, AM. MACHINIST. 
A mechanical draftsman with practical shop expe. 
rience wants position. Box 92, AMERICAN MACHINIST, 
Wanted—A_ position as mech. draftsman; good 
practical exp., marine or stationary. C., Am. MAcH. 
Wanted—A first-class lathe hand with $1,000. A 
good salary will be paid to a first-class man. Ad 
dress Box 90, AMERICAN MACHINIST. 
Wanted—By a man of experience, 
supt. or chief draftsman in locomotive 
ary engine shop. Address M. E., Am. 
Wanted—A man totemper dies, taps 
ers. Must be competent and understand the 
methods of tempering steel. Address Box 
AMERICAN MACHINIST. 
Wanted —Salesman, 
purifier and heater. 


a position 
or station 
MACHINIST. 
and ream- 
best 
94, 


as 


to sell a boiler feed-water 
Reference required as to abil 


ity and experience as salesman. Address H. M. C., 
AMERICAN MACHINIST. 
Wanted—A first-class moulder, competent to 


superintend a foundry. Must have $5,000; a good 
salary will be paid to a first class man. Address 
Box 78, AMERICAN MACHINIST. 

Wanted—Experienced foreman for a machine 
shop, working about fifteen machinists on new and 
repair work. State age, experience, references, and 
wages expected. ** Maryland,” Am. MACHINIST. 

Mechanical engineer desires position as designer, 
draftsman or superintendent; experienced all 
around man; familiar with shop : and pattern work 
Chicago preferred. Address Box 96, Am. Macu. 

Wanted—A first-class machinist with $5,000 to 
$10,000 cash in an old and well-established manu 
facturing business. Address P. 0. Box 104, Balti 
more, Md., giving reference, age and experience. 

A practical machine,tool and gauge maker of large 
experience in charge of designing and making espe 
cial machinery, fixtures, jigs, etc., desires a situation 
after June 1. Address Geo, Everett, Canton, Mass. 

Optician—Wanted as foreman in our optical fac 
tory, a man who thoroughly understands the manu 
facture of spectacles, glass and focus grinding, ete. 
Queen & Co., 924 Chestnut street, Philadelphia, Pa. 

Wanted—Superintendent to take charge of a 
wood-working machinery manufactory; must be 
versed in designing, pattern making, and understand 
the handling of men. Address Indiana Machine 
Works, Fort Wayne, Ind. 

Wanted—Foreman for steam pump works. Must 
have experience in handling men, and in the best 
methods of getting out ‘*Duplex’’ pumps; state 
age, experience, and salary expected. Address 
* Ohio,” AMERICAN MACHINIST. 

Wanted—Two or three energetic young machinists 
of three or four years’ experience, who desire an ex 
cellent opportunity to improve their position, and 
who care more for advancement, and are willing to 
work for it, than money. The Straight Line Engine 
Co., Syracuse, N. Y. 

Mac hinist with good technical education, 183 years’ 
exp. in building tools, pumps, marine, stationary 
and locomotive engines, in charge of machine de- 
partment at one of the largest iron furnaces South; 
wants situation, energetic, best references. <A. J. 
S., 344 W. 14th street, New York, 
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iietncien: wanted to send their addresses and re- 
ceive free a 25 cent book,"*Hints and Suggestions for 
Steam Users.”’ Lord & Co., P. O. Box 1262, Phila., Pa. 


“" BRADLEY'S. 


POWER HAMMERS 


[ Co 
/—<—=-The BEST in the WORLD 
RUN BY BELT. 








HELVE HAMMER 





BEAUDRY 8 
LIGHT HAMMER 


BRADLEY Ss HEATING FORGES 


BRADLEY 8 
UPRIGHT HAMME 


Indispensa’>le in 
all shops to keep 


BRADLEY’S 
CUSHIONED 






> 





HAMMERS : 
and men fully 4 
employed and {= 
reduce the cost 

BRADLEY'S HARK COAL } 


of production, 
HEATING eo wetesaen 


BRADLEV& CO. SVYRACUSE,N.Y. coat rore 
63Murrayst.NEW YORK; 98Sudburyst.BOSTON, MASS. 


DoLio EMERY SOlkes 
Triple Cont ed ane fp 


HOLESALE ONLY BY 

THE TANITE. CO, Snare, 
“Star” 

Foot Lathe 


TROUDSBURG PA. 
Swings 


9x25 in. 




















Screw Cut- 
ting Auto~ 


matic Cross 
A | Feed, ete. 


_ racecar Nene 
Scroll Saws, 


















at Catalogue 

Circular Free 

Saws, Lathes of all our 
Mortisers. E Machinery. 


Seneca Falls Mfg. Co.687 Water St., Seneca Falls, N.Y, 
TO MACHINE MANUFACTURERS. 


The subscriber has an article of sterling merit, for which 
a large market is waiting, and wishes to arrange with parties 
having capital and desiring to increase their business, or 
yarties Who would like to establish a new business, to manu 
facture and sell. Fully protected by a number of valuable 
patents. Would take an interest in the business as -. pay- 
ment for the patents, or would sell them outright if desired. 


Address W. G., Box 2685, Boston, Mass. 
HUGO BILGRAM, 


440 N. 12th St., Phila., Pa, 
Maker. of all kinds of 


MACHINERY 


Special facilities for A 
wines ccuratt 












Bevel Gears cut theoret- 


ically Correct. 
ERNEST W. NAYLOR, 


CONSULTING ENGINEER, 149 B’way, N. Y. 
Designer and Contractor for Hydraulic Piet for Boiler 
Making, Bridge Building, Goods Sheds and Warehouses. 
Cranes of all Descriptions. Hydraulic Forging, Flanging, 
Bending, Armor and Gun Presses, etc. 
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THE DEANE STEAM PUMP CO., 


HOLYOKE, MASS., 

New York, Boston, Chicago, Philadelphia, 
St. Louis, 
Manufacturers of 
STEAM and POWER 


PUMPS 


FOR ALL PURPOSES. 


SEND FOR CATALOGUE, 





MILLER, METCALF & PARKIN, 


MANUFACTURERS OF 


DIE 
TOOL 
Woe RIN 
MACHIN 
SELF- HARDENED 
AND ALL KINDS OF 
CHICAGO, ILLS. 


STEEL 


PITTSBURGH, 


OF BEST QUALITY. 
OF UNIFORM TEMPER. 
OF GREAT STRENGTH, 

IN BARS, BLOCKS, 
SHEETS, RODS & COILS. 


RA, NEW YORK, N. ¥ 





Saws. Machinists’ 
on trial. 





Sebastian, May & Co.’s Improved Screw Cutting 


FOOT AND POWER LATHES 


Drill Presses, Shapers, Band, Circular and Scroll 


Catalogue mailed on application. 
167 West Second Street, 





Tools and Supplies. Lathes 


CINCINNATI, 0. ———— 


© . OUR SPECIALTIES, 8, 12, 14 and 18 Inch Lathes. 





STEPHENS’ PATENT VISES. 


QUICK-ADJUSTING CAM AND TOGGLE JOINT. 


Stationary or Patent Swivel Bases. 


INCOMPARABLE FOR STRENCTH, DURABIL- 


ITY, FIRM HOLD AND QUICK WORK. 


Has improved Taper, Pipe and other attachments. 
514, and 6% inch width of 


Made in 2, 
aw. 
Sold by the Trade. 


234, 314, 4%, 


Cute 


TOWER & LYON, MFR’S, 


95 CHAMBERS ST., NEW YORK. 


Send for Circular. 








—AUTOMATIC—— 


wis iciiaiiaiiiaaas AND CUTTER. 


Manufactured by the 
Collins-Gibbons Mfg. Co., 
20 SOUTH 2nd ST., 


ST. LOUIS, MO. 


Wire straightened and cut to order 








+ MISCELLANEOUS WANTS — 
Advertisements will be inserted under this head at 
85 cents per line, each insertion, 


Gerlach’s Engineers’ specialties beat the world. 
Send for price list. Crescent Mfg. Co., Cleveland, O. 
Crescent grease cup for shafting beats them all. 
Sample free. Crescent Mfg. Co., Cleveland, Ohio. 
Steel Name Stamps, Copper Burning Brands, ete 
W. G. Sackmann, 1099 First av., Cleveland, Ohio. 
Light and fine machinery to order; Foot Lathe. 
Catalogue for stamp. E. O. Chase, Newark, N. 
August C. Christensen, 24 State st., N. Y., ¢ hiatal 
ing Engineer. Designs of all kinds of Machine ry. 
Turned and Highly Polished Iron and Steel Shaft 
ing a specialty. Merwin McKaig, Cumberland, Md 
Wanted —Financial aid to develop a valuable in 
vention in shingle machines, in which IT could give an 


interest. Correspondence solicited. Mac, Am. Macn 
For sale, cheap, 82-inch Prentice Bros. Back 
Geared Power Feed Drill Press, new. Price, $250. 


Address Standard M’f’g Co., Moore’s Hill, Ind. 

Wanted—To buy second hand lathes, planers and 
shapers of all sizes; must be cheap and in good 
order. Fosdick & Plucker, 6th and Culvert Streets, 
Cincinnati, O. 


How to remove and prevent scale in steam boilers 
at a cost of ten cents a week. Send postal for cir 
cular to Pittsburgh Boiler Seale Resolvent Co., 
Pittsburgh, Pa. 

Machine wanted for upsetting or compressing by 
hydraulic or other means, bars of iron or steel for 
eye-bars, having a sectional area of 8 to 10 square 
inches Address ** G.,.”’ care P. Everitt, 293 
Broadway, New York. 


SUA eMLET S SCALES, 


PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others, 
EVERY SCALE GUARANTEED. SEND FOR LIST. 


COFFIN & LEICHTON, SYRACUSE, N. Y, 





NEARLY READY. 
A Treatise on Masonry Construction, 


Containing Materials and Method of Testing Strength, Ete., 
COMBINATIONS OF MATERIALS—Composition, Ete.; FouNDA 
TIONS—-Testing the Bearing Power of Soils, Etc.; MASONRY 
STRUCTURE-—Stability against Sliding, Overturning, Crush 
ing, ete., ete : ete, Complete m one volume of about 500 
ar 8, With 125 illustrations and eigbt or ten folding plates. 

sy Ira O, Baker, C 8vo, cloth. 


JOHN W ILEY & SONS, New York. 
PUBLISHERS OF SCLENTLFIC AND INDUSTRIAL WORKS, 
*,* Catalogues Supplied gratis and free by Mail to order. 


JONES & ROGERS, 


5 West 4th St., Cincinnati, 0., 


CONSULTING ENGINEERS 
AND BLUE PRINTERS. 


Machines Designed and Work. 
ing Drawings Made. 


WRITE FOR ESTIMATES. 








We never sleep. 





W ANT E D:- pe hinery to build. Specialties in 


AST IRON to manufacture. Fine, 
solid CASTINGS Pci Dies, Moulds, Dynamos, Motors, &c. 





MANUFACTURER, P. O. Box 886, New Haven, Conn. 











eS 


* NEW YORK. 


nn ENGINES {SPRETALTY 


GEO. F. BLAKE MANF’G CO. 


VILDERS VERY VARIETY 
=] OF E OF 







CTT 7 eee” ) 


BOSTON. 








PATENT BUREAU 


L. A. McCARTHY, J.B. SABINE, 
Manager. Attorney-at-Law 
BROADWAY, N. Y. 


Brideonor, Machine Tool Works 


E. P. BULLARD, Prop. 
BRIDGEPORT, 


(si 





CONN. 








37 & 61 INCH BORING & TURNING MILLS, 
LATHES, SCREW MACHINES. TURRET MACHINES. &c 


FOR SALE, 


One Exhaust Steam Induc- 
tion Condenser, made by L. 
Schutte & Co., of Phila., Pa., 
suitable for use on a single 
engine up to 350, or on a 
compound engine up to 500 
Horse-Power capacity. Con- 
denser nearly new. For fur- 
ther information inquire of 


CHICAGO 


re Liont & Power Ce, 


CHICACO, ILLS. 
THE CELEBRATED 


HEALD & SISCO 
CENTRIFUGAL PUMPS 


Vertical and Horizontal. 


COOKE & CO., 


22 Cortlandt St., New York. 
In 













Writ- 
ing Men- 
tion this 


Paper. 














BETTS MACHINE COMP’Y, 
WILMINGTON, DEL., 


MAKERS OF 


Metal-working Machine Tools 


OF SUPERIOR QUALITY, 
FOR USE IN 


MACHINE & RAILWAY SHOPS, 
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NICHOLSON F 





ILE COMPANY, 


PROVIDENCE, R. I. 


Files 


and Rasps, 


OF EVERY VARIETY, INCLUDING THEIR 


TRADE 


EXTRA 


FINE. 


MARK, 


FOR FINE TOOL MARERS, JEWELERS, 


ILVEROMITHS, WATCHMARERS, ETC, 





TH 


FOR ST 
| & 
| & 
D : 
Price. 
C ‘apacity . 


92 


Send for C 








ALL KINDS. 


INOS ss. sce wel 


E “VOLUNTEER” 


UP-DROP, SIGHT FEED, LUBRIGATOR, 


(GATES PATENT.) 


ATIONARY ENGINES AND PUMPS OF 
LUBRICATORS FOR SIN- 
GLE OR DOUBLE CONNECTION. 


PRICE LIST. 


cc eer | a. 
$10.00 $12.00 $1500. 
tpt. | pt. | pte. 


” NATHAN MANUFACTURING CO.. 


& 94 LIBERTY STREET, NEW YORK, 


atalogue. SOLE MANUFACTURERS, 





TTT anOWN & CO., Limited, 


ESTABLISHED I859. 


Formerly HUSSEY, HOWE & CO., Limited. 
PITTSBURCH, PA. 


Manutacturers of il kinds 


CRUCIBLE AND OPEN HEARTH STEEL, CAMERON SELF-HARDENING STEEL, 


For Shearing Tools and Turning Steel Tires. 


BRANCH OFFICES: Boston, !27 Oliver St. 


New York, !2 Cliff St. Chicago, 17! La Salle St. 





Established in 1874, 


CLEVELAND TWIST DRILL CO. 












i Mi il Mi 
i Nh nN I i Hl 


Corner Lake & Kirtland Sts., Cleveland, 0. 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 





FINE ‘TAPS, 


DIES, 


REAMERS, E’Irc. 





WILEY 





LIGHTNING AND CGREEN RIVER SCREW PLATES. 
Bolt Cutters, Hand and Power Drilling Machines, Punching Presses, Tire Benders, Tire Upsetters and Other Labor-Saving Tools, Send for Price List, 
& RUSSELL MFG. 


co., GREENFIELD, MASS. 








Pulleys Turned and Bored Simultaneously. 


MANUFACTURED BY 
RICHYOND CITY MILL 
RICHMOND, INDIANA. 


SHELLENBACK PULLEY LATHE 


t# The Greatest Labor Saving Tool of the Age! 


WORKS, 


ACHINER 


For Reducing and Pointing Wire, 


ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 

if For Machines or Information, address the 

Manufacturer, 


1S. W. GOODYEAR, Waterbury, Gt. 
sew CATALOGUE OF TOOLS 


NEW 


And Supplies sent free to any address on receipt of Ten 
Cents in stamps (for postage). 


Chas. A. Strelinger &Co., Kve’ Detroit, Mich. 


ey AVE. 

















P.H.@F.M.ROOTS, 


Connersville, Indiana, 
MANUFACTURERS OF 


PORTABLE FORGES, TUYERE IRONS, ETC. 





ROOTS’ NEW ACME HAND-BLOWERS. 
Slow-speeded, Force-blast. Durable, 
Compact and Cheap. 

Roots’ Foundry Blowers, Gas Exhausters, etc. 
S. S. TOWNSEND, Gen. + 22 CORTLANDT §T., 

COOKE & C0., Selling Agts,, NEW YORK. 


In Writing, Please Mention This Paper. 


EXHAUST TUMBLING BARRELS. 


Henderson Bros. 


MANUFACTURERS, 


» WATERBURY, CT. 
Send for Circular. 


THON STONE COMPANY, 


38 & 40 HAWLEY ST., = 36 JOHN ST., 
BOSTON, MASS. NEW YORK, 











BEAUDRY’S 


DUPLEX 


Power Press 


COMBINING 


PRESS, SHEARS 
AND PUNCH. 


BEAUDRY & CO. 


(Formerly of Beau- 
dry’s U pright Power 
Hammer, 


Sole Manufacturers, 
Also manufacturers of 
EABD COAL HEAT- 
ING FORGES. 
Room 4, MASON B’DG, 
70 KILBY ST., 
Boston, Mass. 











No. O.—Bench Grinder, 34 
Takes wheels to 12 in. diameter. 

Adapted to light grinding, such as tools 
for wood working purposes, moulding Cut. 


ters, Bits, Saws, &c., &c 


in. Arbor. 








Hand and Lathe Diamond Tools for dress- 
ing and shaping the faces of Emery or 
Corundum Wheels, 








XP. \NDING 


Kx 


NEW “MM. LNDREL. 


Machinist’s Size, 


“LEC :O UNT'S 


Amateur’s Size. 





. » so 

Taking anything from fi No. agp 
: om , . zm 1 -4%tol in. $16 

& to 1 inch inclusive, 9 1 “im” 
Price,. $5.00 3 1% “2 18 
i s)2 “8 32 

Patented Dec. 25, 1877, tiem panies 3 44 “4 


IF YOU WILL TRY THIS TOOL YOU WILL NOT REGRET THE EXPENSE. 
Cc. W. LECOUNT, SOUTH NORWALK, CONN. 
SPECIAL MANDRELS FOR SPECIAL JOBS MADE TO ORDER. 


— ge | 
es 


uy 







Boiler and 
Pump Combined 


Fire Pum p. 





pTHE BUFFALO STEAM PUMP CO. ie a 
BUFFALO, NY. Factory 
) E.G. FELTHOUSEN, PRES'T. Prices 
& D.L.VOLKER, VICE PRES by 
© w.H, SHERMAN, hd 


A. Aller, New York; Walworth Construction and Supply Co., Boston, 
Henry I. Sne Ml ss pass Thos. J. Bell & Co., Cine innati; Shaw, 





Kendall & Co., Toledo ; The George Worthington Co., Cle veland; 
Goulds & Austin, ( ‘hic ago; Kennedy & Pierce Mac hine ry Co., 
Denver, Col.; Sheriff & Ashworth, Pittsburgh, Pa. ; Jos, Baur, 
Manistee, Mich.; Jas. Jenks, Detroit; Wickes Boon, East Saginaw ; 
Adolph Leitelt, Grand Rapids; E. F. Osborne & Co., St. Paul, Minn.; 
Runde, Spence & Co., Milw: vukee; Joshua He ndy Machine ‘Works, 
San Francisco; Flynn & Emrich, Baltimore; Forbes, Liddell & Co., 
Mc mntizo mery, Ala ; Bailey & Lebby, Charle ston, 8. C.; Pond En ineor 
ing Co., St. Louis and Kansas City; 0. B, Go odwin, Norfolk, Va. 


Columbus Supply Co., Columbus, O.; ©. 8. Leeds & Co., Minneapolis; 
H. D. Coleman, New Orleans. 


THE M. T. DAVIDSON IMPROVED STEAM PUMP. 
ee Bro Steam Pune Company. 





MADE FOR ALL, 
SITUATIONS. 





a PRINCIPAL OFFICE, No. Jo. 77 , LIBERTY STREET, N. Y. 
“ NEW ENGLAND OFFICE, 51 OLIVER STREET, BOSTON, MASS. 





Manufacturers of 


METAL-WORKING MACHINES. 
Office and Works, 

13 to #1 Main 
BITCHBURG, 
Send for Catalogue (E.) 


Street 


MASS. 
















Naval | Size 10x34x 
Constructors 14 in. Com- 
Architects. lete poc =o 
Builders ibook. Al 
|practical Ete 
lems solved at 


Mec hanic al. 
Marine. 
Electrical. 
“Mining. 
Hydraulic. 
Heating. 


wooD- WORKING MACHINERY 


For Planing Mills, Furni- 
ture, Chair and ‘Cabinet 
Fac tories, Cabinet Works 
and General Wood Work- 
ing. Send Stamp for illus 


Mechanics, 
Assayers. 


Patent 
CALCULATOR, 
For Engineers. 


Sanitary Chemists. sight. Mailed trated Catalogue to 
yy propel fe Scientists, n receipt of 
mimey. coo isem” Rollstone Machine Co. 


45 WATER = 
Fitchburg, 


Almond Drill ful 


Sold at all Machinists’ 
4 Supply Stores. 


T. R. ALMOND, 
83 & 85 Washington St. 
Brooxgtyrn, N. Y- 


HENRY CAREY BAIRD & CO,, 


INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
810 Walnut St., Philadelphia. 


(Our New and Revised Catalogue of Practical and Scien- 
tific Books, 80 p. ages, 8vo., and our other Catalogues and Cir- 
culars, the whole cove ring every branch of Science applied 
tothe Arts, sent fre ‘eand free - fe stage to any one in any 
nart of the world who will furnish his addres 





R. ©. SMITH, No. 1 Broadway, N. Y. 


lron Foundry of T. Shriver & Go., 


$33 E. 56th St., ¢ N. Y. City. 





























Nice Castings, Smooth and True to Patterns, 
of very best brands of Pig Iron. 
CASTINGS IN QUANTITY AT FAVORABLE PRICES. 


ORTHINCTON 
PUMPING 
MACHINER 


Henry FR. WORTHINGTON, 
NEW YORK, 
BOSTON PHILADELPHIA 
CHICAGO ST LOUIS SAN FRANCISCO 











DRILL PRESSES. 


BICYCLES. 







TAP DRILL GAUGES 
CUTTING-OFF MACHINES 














STEAM AND BELT POWER. 
THE D. FRISBIE COMPANY 





= Friction Clutch Pulleys .s 
HOISTING ENGINES, : — 
ELEVATORS, E = 











114 LIBERTY STREET, NEW YORK 
























































ili tesa 


- CHILION JONES, Gananoque, Can. 1. C. HOWES, Kansas City, Mo. 
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Facts :—1889 marks the 30th YEAR of the life of 


THE HARRISON SAFETY BOILER. 


The results obtained by many of the largest steam users of the country, who have used thousands of 
horse-power of them during that length of time, will warrant your investigating 
their merits when in need of power. 


HARRISON SAFETY BOILER WORKS, 


Germantown Junction, Philadelphia, Pa. 


66 aS’ B ARM”? This ores Feed Water Heater is the Best 





AND THE 


LOWE 


is the simplest 


HEATER 


on the System. 


Has Straight Tubes 


With reliable provision 
for @@pansion, and will 


HEAT AND PURIFY 
THE WATER. 
EQUAL TO ANY 
With same Feet of Heat- 
ing Surface and 


Wear the Longest. 


Send for description and 
Histories of Boilers and 
Feed Water Heaters to 


Boiler Shell Drills, 
Light Drill Presses, Bridgeport Baler Werks 


Special Machinery |ponpD ENCINEERING CO., ACENTS, 
_S SEND FOR CATALOGUE. ST, LOUIS AND EANSAS CITY, MO. OMAHA, NEB. 


4 VALUABLE BOOK FOR EVERY STEAM USER 
AND ENGINEEE. 


PUBLISHED FOR FREE DISTRIBUTION, BY 


THE BABCOCK & WILCOX COMPANY, 
MANUFACTURERS OF 
WATER-TUBE BOILERS, 
107 Hope St., Glasgow. 30 Cortlandt St., N.Y. 


THOS. H. DALLETT & 60. 


1305 Buttonwood Street, 
PHILADELPHIA, PA. 


Portable Drills, 
Hand Drills, 




















| = Boames 

oO, 0 = Be) =», «A ARs 
</2| % NEW > =H% 

moO wh =z C22 o@ 

® 2 ™ STANDARD eee 

Oo 2 al= PUNCHES. i t— ag 

m) 2 m mae! ru 
mH at: as! PuRPoses, 
— Go x 








~ VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, po coe 


PROVIDENCE, R.I. *° KANSAS CITY, MO. OMARA, NEB. 


dF aia PATENT WROUGHT-IRON BOILER 


WITH SELF-FEEDING COAL MAGAZINE 








——IS THE BEST FOR—— 


Be Low Pressure Steam or Hot Water Heating 


And insures a warm house night and day. Over 
f=! 14,000 in use. Keeps steam up constantly. Also Steam 
=| Engines and Boilers of all kinds and Machinery gener- 4 
ally. MANUFACTURED AT THE 


E=| New York Central Iron Works, 81 Exchange St., Geneva, N. Y. f 


| Send for Illustrated Cats ~ oe with full description S@ 
= and price- -list. Agents wanted. B.— Correspondence asa 
solicited from Architects and pe oats building. 





TRADE MARK, 


FORGING AND WELDING BY PETROLEUM AIR BLAST FIRES. 
THE AERATED FUEL COMPANY, g.n. suttarp, Generar Manacer, SPRINGFIELD, MASS. 


REPRESENTED BY GEO. M. SMITH, Los Angeles, Cal. 
W. S. COLLINS, 171 B’way,N. Y. J. M. DAVIDSON, Columbus, Ohio. 











WILLIAM PICKETT, SON & CO.,170 Lake Street, Chicago, Ill., and jul 

HARRIS & COWDERY, Ashtabula, Ohio. [St. Louis, Mo 

KALAMAZOO SPRING AND AXLE COMPANY, Kalamazoo, Mich. 
ALDEN SPEARE’S SONS & CO.,3 Central Wharf, Boston. 






July 8, 1867, ) 
Feb. 5 1850 
Feb. 5, loey 


Quick- — VISES. 


For Pattern Makers and Wood Workers. 
WYMAN & CORDON, 


WORCESTER, MASS. 
DROP FORGINGS. 


* . 
ae) ememeea eee | L.W. Pond Machine Co. 

‘ONLY SEVEN DOLLARS Manes of and 

DEMAND THIS, PUMP | 

OF OUR yon write TO Working Machinery, 
EALER TO US FOR PRICES:: pamproved Iros 7 
cially. Feed, a . a 

ented Feb. 9, 1886 
Belt Shifter, pat- 
ented Nov.2, 1886, 
140 Union St., 
Worcester, iJ 

Mass. 



















Van Duzen’s PaTENT 


AVN) 10) 044) ho an ne 


<lo} i = NATI. © 


INCINNATI, 











yeti eaerniguaeg LIGHTNING SCALES FOR MACHINISTS 


?(U. 8. eTD.) PAT. APP. See March 21 edition of this paper Worcester, Mass 
Also our New Dividers, Guide e Manufacturers of 
Gauge, &c,.. &c. Have ‘all desir Ld 


able tools of other manufacturers Eng gine Lathes, Hand Lathes, 
Shop Agents Wanted Everywhere. FOOT POWER LATHES, SLIDE RESTS, ETC. 


Send 1l0c. for Outfit. 









- T ss 40 MAN onic 400. 
“ 
o Rt 
rT i nat Py fut 


ANU di Hu 











SIMPSON 5 CENTRIFUGAL EXHAUST HEAD. 


Thoroughly entraps water 
yeand grease from the ex- 
’ haust of a steam engine 
without back pressure, pre- 
venting them from spraying 
on the sidewalks and roofs 
of buildings ; it protects the 
latter from injury, and pass- 
ers by from annoyance 
and damage. Send for cir- 
cular to 

KEYSTONE ENGINE & MACHINE WKS., 


Sth and Buttonwood 8Sts., Phila., Pa., 
Or ARTHUR APPLETON, Selling Agent, 45 Cortlandt Street, N, Y. 


GRAPHITE 


PIPE JOINT 


< >*RE As EK 
For Steam or Gas Pipes, Bolts, Screws, etc, 


Far better and cheaper than red le rad, Makes # tighte 
joint than re d lead, that can be opened with perfect ease 
many years after. 

Put up in 1 Ib., 5 1b,, 10 Ib., 25 Ib, & 50 Tb, pac ‘kages. 


Joseph Dixon Crucible . 


MANUF ACTURERS PENCILS & GRAPHITE SPECIALTIES 
\ JERSEY CITY, N. J. 














Wanner a GO, , Frm On ls Han nage Foy Co, ONEIDA, I ’ 


ATH E sxvo DR RILL 


Under Westcott’s Patent, 
aaa. apacity Little @ iant Improved. 
No. | Diameter. | Holding Drills. — 
00 | 114 ine h. Oto inch, 

0 2% 0 to % : 

1 234 °° | Oto ya 


Blo “* Otol ” 


Send for irl fa ; ; Oto 1in.,ex. strong. 


0 to 1% inch. 
4 614 0to 2 a 


EVDROSTAMIC. MACHER, 
PRESSES, 
PUMPS, 
PUNCHES, 


ACCUMULATORS, 


JACKS, 
VALVES, 
FITTINGS. 


VAULT ELEVATORS, &0,, &, 


WATSON & STILLMAN, 204-210 East 43d St., N. Y. 


























IMPROVED INDEPENDENT CHUCK. 


: Made by THE E. cag Ainge Hy gg cG,, 
Windsor Locks, Conn., U.S. 
SEND FOR ILLUSTRATED CATALOQUE. 
SEND FOR 
NEW CATALOGUE. 








NEW CATALOGUE OF 


THE HOGESON & PETTIS MFG. CO., CUSHMAN CHUCKS 


Est. 1849, NEW HAVEN, CONN. JUST ISSUED. 


Containing new designs. Sizes and prices sent free 
1884 PATENT CHUCKS on application to the 
‘| CUSHMAN CHUCK CO., 


HARTFORD, CONN. 








We make a specialty of geared scroll chucks in 
diam’s below 12’... For many uses a scroll chuck 
cannot be excelled. Ask at your dealers for our 
1884 Patent or write for our catalogue. 


THE D, £. WHITON MACHINE 6O., 


New London, Conn. 


Adjustable Clamping Blocks. 


A simple device used to fill under 
clamps, when clamping work to vari- 
ous machines. Does away with limber 
yards, scrap piles and confusion about 
your shops. Send for descriptive cir- 
culars and prices. 


" ENERGY M’F’G CO., 
1116 & 1123 S. 16th STREET, - PHILA., PA. 


\ acw PATENT ADJUSTABLE REAMER, 


thoroughly teste a 

a and practical. A set 

eaeeea Of five will ream any 

{Ebi = per size, from 
= } 138-16 to 4% inch. 








EMERY AND CORUNDUM WHEELS. 


Emory Wheel Machinery and Flint Paper. 









Write for Circular. 








- All goods manufactured by us are guaranteed wate 
faction, Give them a trial on their merits. 


Springield Glue and Emery Wheel Co., Senghat Mass. 



















~epmas * 


Hi: es. iif 





Send for Circular. 


IRANSTON & CO., 57 PARK STREET, N. Y. 
TOOL AGENTS WANTED $.,5°°%% 


the United States. Send ioc. for Cata- 

logue, Stationery &c. 

v3 FINEST OF MECHANICAL TOOLS A SPECIALTY. 
. B. JAMES, 08 Lake St., Chicago, III. 


FINISHED 


HEXAGON NUTS. 


Accurate to Gauge. 


Orders Promptly Filled. 














Sterling Emery Wheel Co., 


Factory, West Sterling, Mass. 
Office, 17 Dey Street, New York. 


Our Wheels for Machine Shop 


Work and Tool Grinding 
Superior to all others. 


Send for Catalogue just published. 


RADIAL DRILLING MA 
nO S.C, 


Wilmington, Delaware. 207 0° UNIVERSAL RADIAL DRILL Co 


DELAFIELD'S PATENT SAW CLAMP. 1889 PATTERN. 























Stronger than the old style. Clamp without blade, 50c. Metal cutting blades 14” wide, 7c. eech, 70c. 
adoz. 1’’ wide, 40c. each. All postpaid. Discount to dealers. Write for circular. 


NOROTON MEG. WORKS, NOROTON, CONN. 


CLUTCH PULLEYS AND 
CUT-OFF COUPLINCS 
JAS. HUNTER & SON, 

North Adams, Mass. 


Greenwood’s Universal 
Planer Chuck. 


For Straight, Curved (Concave or Convex), or Angle 
Work. Used on any Planer with Cross-Feed for 











Links, Wedges, Keys, etc. Indispensable for Loco~ 
motive Builders and Master Mechanics. 
Circulars with full description on application. 


PEDRICK & AYER, - Philadelphia, Pa. 
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MORSE TWIST DRILL AND MACHINE COMPANY, New Beatora, fas. | 


Morse Patent Straight-Lip Increase Twist Drills. 


Manufacturers of 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


BOYNTON’S ADJUSTABLE 
ALLIGATOR WRENCH 


Quick pe 
bandy in ad- 
justment. 

Invaluabie 
for work on 
clipped pipe, in close coils and corners that cannot be reached with other wrenches. Made entirely of 
drop forged steel. Six sizes. Manufactured by 

CAMPBELL PRINTING PRESS AND MFC. CO. 
160 WILLIAM ST., NEW YORK. 325 DEARBORN S8T., CHICAGO. 


HILL {CLARKE & C0, 









PAT'D JUNE 14 1887 








MACHINERY 


AND 


MACHINE SUPPLIES 


MACHINE SHOPS. 


— Fae Hi d Lathes, F Lathes, F 
an es, Foot Lath 
es st prignt Drills, 


achines. Agents, MAN Ww 
MOORE. IT ERTY STREET, NEW YORK a 












P. BLAISDELL & C0. 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 


NEW HAVEN MANUF’G CO., 


New Haven, Conia, 


Lathes, 
Planers, 
Shapers, 
Slotters, 
Ete. 


CURTIS & CURTIS, 
Successors to FORBES & CURTIS,’ 
66 JOHN ST., Bridgeport, Ct., U.S.A. 
MANUFACTURERS OF 
The FORBES PAT. DIE STOCK, 
IMPROVED AND PERFECTED. 
Pipe Cues 

nh 




















156 OLIVER sT., BOSTON. 


PHOSPHOR- BRONZE,’ 


RED <\LOW ¢ 
g& «BRAS 





BABBITT METALS ® 


PAUL S.REEVES avila 
760 S. BROAD ST. 








WILLIAM BARKER & C0., 


Manufacturers of 


Iron and Brass Working 


MACHINERY 


140 & 142 E, SIXTH S8T,, 


Near Culvert, 


CINCINNATI, O. 


Send for Circulars and Prices. 


' PATENT PERFORATED 


PLANER BELTING. 


—~ 








and nating 
ne, etc. 

A portable cuttin and thread- 
ing machine with which one man 
can with ease thread pipe up to six 
mm inch diam. No vise is required. 
SEND FOR ILLUSTRATED CATALOGUE. 


Se-5 











EAGLE 
ANVIL 
WORKS, 












oe) 
Trenton, N. J. 


PrREVENTS Arr CusHions. Guaranteed for work on 
SrpE Currers and the CyLinpErs of Pt.aNERs. 


CHAS. A. SCHIEREN & CO., (Manuf’rs.) 


45-51 FERRY ST., NEW YORK, 
46 SOUTH CANAL ST., CHICAGO. 





The Fisher Double Screw Leg 
Vise.—Warranted stronger grip 
than any other Vise. Always 
parallel and cannot be broken. 








86 FEDERAL ST., BOSTON. Send for Circulars. 
226 NORTH THIRD ST., PHILA | ‘The Eagle 
Anvil.—Best 
* Eclipse’ Hand Pipe- Cutting Machines. at 
. Horn. Better 


No. 1.—FP: owerful, inex- 


than any Eng- 
pensive, simple tn construc- 


lish anvil. 


tion, Cuts and screws pipes |}Fully war- 
Y to 2-inch. Easily carried | rantec and 
——e 


ainere lower price. 
“ECLIPSE” Nos. 2 and 3. 
These are powerful and mos? 
efficient 
machines 
Sor cutting 
large 
PIPES, with which one man can 
easily cut off and thread 6-inch pipe. 
No. 2 Cuts and Se rews 2% to gin. 
Na9 “ 2% tob in. 
It will pay you to write us for 
particulars. 
PANCOAST & MAULE, 
[Mention this paper.) Philadelphia. 
Be We also build Power Machines. 








THE NATIONAL 


Feed-Water 


HEATER. 


A brass coil Heater de 
livering water to the boil- 
er at 210° Fahrenheit. 
100,000 Horse Power 
sold. Prices Low. Sat- 

isfaction universal. 


THE NATIONAL PIPE BENDING C0., 


82 River Street, NEW HAVEN, CONN. 


LAY OE 























SVEN SS, 


Manufacturers of 


Pine Cutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 


Steam and Gas Fitters’ Hand Tools. 
YONKERS, N. Y. 














(ACROIE 


BLOWERS ; EXHAUSTERS, = 
HEATING FURNACES. 
jae Suawers, BLACKSMITH DRILLS. 


aes Tools. 












24”, 26, 32”, 36”, 42” and 56” PLANERS. 
17”, 20” and 27” LATHES. 
Catalogue, Photos and Prices ya _—e 


HE 


G.A.GRAY CO, 


477, 479, 481 
SYCAMORE STREET, 

CINCINNATI, OHIO. 
CYLINDER SIGHT 


ue OILERS. FEED CUPS. 


Government Seewatation 
i" we 


POP SAFETY VALVES, 


- 








For Stationary, Marine and Locomotive Boilers. 


J. E. LONERGAN & 60., °"**°-inisHers, “"° 


FINISHERS, 
211 Race Street, Philadelphia, Fa. 
1888 CATALOQUE FREE ON APPLICATION. 


ADAMS AUTOMATIC 


BOLT~NUT THREADING MACHINES 


MANUFACTURED ONLY BY THE 
| CAPITOL MANUFACTURING CO. 
Os tLor-Nere) 


i PL ae 
tual al slustasalal sluutashats 


IL. $. STARRETT, 


Manufacturer of 


‘FINE TOOLS, 


ATHOL, MASS. 























CHAPINGIMACHINES 


FOR HAND AND POWER. 
6’, 8’ and 10” Stroke. 


Adapted to All Classes of Work 
to their Capacity. 


Circulars Furnished. 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 
































SenD Stamp For Fut List. 











7 uluula nmin alu! tulalustatu uf TUTTE ull tudunb itu ul = THE 
RILLING MACHINES are our specialty. We | | ne BROWNELL 
epend on quality of workmanship, superior ; a ANTI-FRICTION 
esign, handy adjustment, and filling the ' ' 
equirements, for LIGHT, QUICK DRILLING, to = Step or Thrust Bearing 
ecommend ourtools. Enterprising (?) tool builders, cain 


ecognizing merit, copied our designs, or by 
ngeniously worded announcements attempted 
ndirectly to appropriate our trade-mark, 


“SENSITIVE.” 


ately we add a patented improvement to our 
ine of one, two, three and four spindle drills and 
eave the making of the old drills to competitors. 
arge driving pulleys, variable speeds, and a 
ong endless belt, with tightener, to drive all 
pindles, are the features peculiar to this new 
tyle of drill. Buy the best, from THE DWIGHT 
LATE MACHINE CO,, Hartford, Ct. Catalogue free, 


Lathes, Drills, Worm 
Shafts of Elevators or 
Hoists, Jack Screws, Mill 
Stones, Water Wheel and 
Propeller Shafts. 

Bearings of all sizes made to 
@ order, and patent rights for 
sale by 


G.L. BROWNELL, 
WORCESTER, MASS. 


Correspondence Solicited. 


| 
L 
L 
S 

















> 


H. B. BROWN & C0. 


EAST HAMPTON, CT. 





HEAPEST be zc 
z 

cesT) BOLT|: z= 

Nip oo mce - 2 = 

q|=:7 zu 

sonnel >: ° = =o 

= _ 

SIZE & S| o5 = 

STLYE. | = => 

| ee ] 

—_ 





REGULATORS. 


The Mason steam regulating devices are known all over the world as the best of 
their kind. They are the standard adopted by the American and Southern cotton 
oil companies. Over 700 of our reducing valves were used by one car-heating firm 
m last year. Send for description to 


MASON REGULATOR CO., 22 Central St., Boston, Mass., 


Or JENKINS BROS,, AGENTS, NEW YORK, PHILA. & CHICAGO. 
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WILLIAM SELLERS & CO., Incorporated. 
PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLS FOR WORKING IRON ANDSTEEL, 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 
High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Auto- 
matic Injector of 1885. 

INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 


Ta Lane Ali ural ian 


OHIO, 
Double, Single, Angle-Bar, 





Gang, Horizontal, Twin, 
Boiler, Spacing, Gate, }}ii 
Multiple, Belt and Steam- p 


Driven 


| Punches and Shears, 


OVER 300 SIZES. 


ALSO 
Power Cushioned Hammer. 
Send for New Catalogue, * 


ACME MACHINERY CO. 


CLEVELAND, OHIO, 
Manufacturers or ** ACME” 


Single & Double Automatic Boltcutters, 
Cutting from 3-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


Send for Cat r gues and =e ounts. 


fam! ow 
it 
{ 


a 


) 


Sy 


















» DEC, 5, 1882, 
- DEC, A, ISS3. 
- AUG, 25,1885, 











77 GENUINE 
INGOTS & MANUFACTURES 


BEAR OUR 
REG TRADE MARKS 


PHOSPHOR-BRONZE 


INGOTS, CASTINGS & MANUFACTURES. 


THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
512 ARCH ST. PHILADELPHIA PA.U.S.A. 


ORIGINAL MANUFACTURERS OF PHOSPHOR- 
| BRONZE IN THE UNITED STATES AND OWNERS 
OF THE U.S.PATENTS. 














THE BEST 


Non-Condocting Covering for 
Steam Pipe and Boilers. 


The only genuine Fossil Meal. Sold 4 
in bags of 110 Ibs. each. Beware of 
jmitations. Send for circulars. 


FOSSIL MEAL C0., 2 Cedar St, N.Y. 


A. GIESE, Sole Proprietor. 


Bolt and Nut Machinery. 


12 Sizes of National Bolt Cutters. 
6 Sizes and Styles of Rapid Bolt Cutters. 





LACKAWANNA 
GREASE CUP 


Will Save its Cost in Oil 
alone Several Times 
per Annum. 


onnyes p20 IN LABOR, AND 
OTTON- WASTE. PRE- 5 Sizes ¢ St 1S rR ay rs 
VENTS DRIPPING AND SPATTER.| °° sa and Styles of Bolt Pointers. 
NG. 15 Sizes and Styles of Bolt Headers. 
A POSITIVE FORCE a D with the 
most PERFECT REGULATION an 
GREATEST CONVENIFE No Ein opera- 
tion yet attained in any device for the 
lubrication of machinery. Works 
equally wellin every possible position. 


Lackawanna Lubricating Go., 


41 Coal Exchange, Scranton, Pa. 


$100 Reward. 


12 Sizes and Styles of Nut Machines. 

14 Sizes and Styles of Tappers. 

3 Sizes and Styles of Washer Machines. 
3 Sizes and Styles of Spike Machines. 


2 Sizes of Car Link Machines. 





3 Sizes of Car Pin Machines. 





7 Sizes and Styles of Wire Nail Machines. 
5 Sizes and Styles of Bulldozers. 

Also large variety of Tools in this line, making 
complete outfits for Bolt shops, Catalogue sent on 


application. Apply to 


To stimulate the inventive genius of the 
Machinists of the United States, Se ee THE NATIONAL MACHINERY C0., 
to pay the above amount on Sept. Ist, 1889, TIEFEIN, OHIO. 
to the machinist submitting to us the 





most original and desirable 
improvement not already ap- 
plied to our Standard Engine 
Lathes. 

This will not interfere with your rights as 


VAN DUZEN 


IGAS ENCINE 


NO BOILER. NOCOAL. 
NO ENGINEER. 






or INSURANCE. 
INSTANTLY STARTED. 
DURABLE, RELIABLE, 
SAFE and ECONOMICAL 


patentee ; we merely reserving the first right 


to purchase said improvement or operate 


same under a royalty, upon such terms as 
may be agreed upon. 

The money has been deposited with the 
AMERICAN MACHINIST, 


by them upon our order to the 


Van Duzen 62s Engine 00. 


. 60 E. 2nd St., CINCINNATI, O, 


FOR SALE CHEAP. 


One Bement Planer 42’’x42’’x17 ft. 
Heads on the beam with power feeds. 
Side Head with hand feed. 
automatic feed, 

One Sellers Planer 88’'x36’’x8 ft. 
Heads on beam with power feed. 

One Pratt & Whitney Planer 20/’x20’’x5 ft. 

The above being replaced with Open Side 
Planers. Address 


and will be remitted 


successful 








competitor decided upon by us, whose name 

will be published by us in this space Sept, 

Sth, 1889 issue. 
Drawings must be 


before August 15th. 


LODGE, DAVIS & CO, 


CINCINNATI, OHIO. 


(2 See Advertisements, pages 15 and 16. 


submitted to us on or 
Two 
One 
Beam has vertical 


Two 


DETRICK & HARVEY, 


BALTIMORE, 


MD. 














Southwark Foundry and Machine Company 














PHILADELPHIA, PENNA. 
BOILERS. [— BLOWING AND 
TANKS. | REVERSING 
STEAM | ENGINES. 
HAMMERS. — CENTRIFUGAL 
HEAVY | PUMPS. 
CASTINGS. “| sTeaMPuMPs 





SOLE MAKERS oF 
PORTER-ALLEN AUTOMATIC ENGINE. 
HIGH ECONOMY. DURABILITY. CLOSE REGULATION, 


BEMENT, MILES & 60, 


PHILADELPHIA, PA. 
BUILDERS OF 


METAL-WORKING MACHINE TOOLS, 


FOR 
RAILROAD SHOPS, 
LOCOMOTIVE AND CAR BUILDERS, 
MACHINE SHOPS, ROLLING MILLS, 
STEAM FORGES, SHIP YARDS, 
BOILER SHOPS, BRIDGE 
WORKS, ETC, 


FREY’ SoBRICK GT =m MACHINE 



















ee Engines 
7 and full 
Factory 
OUTFITS 


BALL AUTOMATIC CUT-OFF ENGINES, 


ERIE, PA. 


The characteristics of these Engines are Beauty of Design, Superior Finish, Limited Feet in Space 
required, Economy of Fuel, Perfection of Regulation. 


CHARLES R. VINCENT & CO., 
NEW YORK SELLING OFFICE, 15 CORTLANDT STREET. 


SMALL POWER OF HAND PLANER. 


FOR ANY SMALL WORK. 


Weight of Platen 100 Ibs. 


A. J. WILKINSON & CO., 


, 184 Washington St., BOSTON, MASS. 


I3stylesCLAY ¢ CRUSH ERS * 
Machines with or without Crashers. 6 different Brickmachines. = Ss 














SEND FOR CIRCULAR. 
= pth 
The Celebrated Chaplin Try and Center Square, Standard Steel Rules, 


ATHOL, MASS., 
— Steel Caliper Rules, Universal Bevels, Caliper Gauges, Improved 






MANUFACTURERS OF 
Surface Gauges, Bevel Protractors, Depth Gauges, Screw 
Pitch and Center Gauges, Hardened Steel Squares, 
Graduated Steel Squares, Spring Calipers, 
Pliers, Straight Edges, &c., &c. 


WRITE FOR ILLUSTRATED CATALOGUE AND PRICE LIST OF FULL LINE. 


THE WATER MoTORS| ({HARLES MURRAY= = 
ov THE _- GET 


BINGHAMTON HYDRAULIC POWER CO. RY ‘ vy YO! 
BINGHAMTON, N. Y. S “ANN ST. 4 satchel 


THE most efficient and the 
most economical means of Ob- Gj A " 


1 to 100 Horse Power. 


which does the greatest 
= amount of work with 
the use of the smallest 
stream of water, and 
which is best adapted 
for running both 
cheaply and most 

The Korting 

Gas Engine 

is placed upon 

its merits and 

under full guar- 

antee to every 

purchaser. 


efficiently Printing 
Presses, Blevators, 
Church Organs, Coffee 
OVER 125 IN USE 
IN N.Y. CITY. 
CATALOCUES on 

















Mills, Sewing Machines, 
Lathes and Dental Contri- 
vances, and in fact any piece 
of Mechanism. 

Vrite for descriptive circu- 
lar ard prices. Mention this 
paper. 


BARGAIN LIST OF SECOND-HAND 


MACHINERY. 


10x14 60 H. P. Ide Automatic Engine. 

10x24 40 Corliss Engine, Corliss St. Engine Co. 

12x24 nO “ a) a ie) iad ia 

40 H. P. Portable Engine. (Locomotive style Boiler.) 

2 “ “ “ “ 

| ew se " (Baxter 

10 Vertical Engine and 15 H. ». Vertical Boiler 
on combination base. 

6H. P. Portable Engine (Vertical.) 





18’’x10’ Engine Lathe, with power ross feed. (Wright.) APPLICATION. 

16/’x8’ ” (Porter.) 

16’’x6’ a 7 (Porter.) : ’ Myr 1 
16/’x6’ ts os Hollow Spindle, (Blaisdell.) il \ 
i ees as (Reed.) | TA 

10’’x3’ Hand “ (Chandler.) . . tind 


These machines are in PERFECT order, and are 
practically as good as new, and will be sold LOW for 
cash. If you find nothing on above list which meets 


| | ) 
your wants, write for our COMPLETE list of SECOND- 4k . a 


AND MACHINERY. 7 LIMITED. 














S. L. HOLT & BART, | 429, 431 & 433 Greenwich Street, 


67 Sudbury 8St., Boston, Mass. Cor, Laight Street, NEW YORK CITY. 
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NEW TANGYE BUCKEYE AUTOMATIC _CUT-OFF ENGINES, 
In Use, Over 1,000. 25 to 1,000 H. P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Economy 
in Steam Consumption and superior regulation guar- 
- anteed. Self-contained Automatic Cut-off Engines 12 
to 100 H. P. for driving Dynamo Machines a specialty. 
Illustrated Circulars, with various data as to practical 
Steam Engine Construction and performance, free by 


mail. address, BUCKEYE ENGINE C€O., Salem, Ohio. 
SITES AGENTS: Wi L L SIMPSON 10 TELEPHONE BUILDING, | N. W. ROBINSON, 154 Washington St., Chicago, Ill, 
y 18 CORTLANDT STREET, N. Y. ( ROBINSON & CARY, St. Paul, Minn. 
KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA. 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia. 


THE ALBANY STEAM TRAP (00.’S|: 


BUCKET AND GRAVITATING 


2 oa 


‘oi Automatically drain the water of 
condensation from HEATING COILS 
and return it to the boilers whether 
the coils are above or below the water 
level in boiler, doing away with pumps 
and other mechanical devices for such 
purposes. 
: We also manufacture Blessing*s 
== Patent Renewable Seat Stop and Check 
= -—Send for Circular. 


~ Albany Steam Trap Co.,*2>823> 


“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & 6O., 


33d and Walnut Sts., Branch Office, 130 Washington St., 
PHILADELPHIA. CHICAGO. 


OVER 25,000 ENGINES IN USE, 


S GUARANTEED »@sxcommame 280.2, ANY doing the same work, 


SHAFTING, HANGERS, 
AND PULLEYS A SPECIALTY. 


FIRST-CLASS IN EVERY RESPECT. 


Send Specifications for Estimates before Contractina. 


THE LANE & BODLEY CO. 


EAST SIDE JOHN, Corner WATER ST., CINCINNATI, 0. 
WESTON ENGINE Co. MONTGOMERY & CO., 


PAINTED POST, N. Y. 
105 FULTON ST., NEW YORK, 
























Grav rating , 

















THE 
ARNSTRONG TOOLS, SUPPLIES No MACHINERY 
(Biome FOR ALL BRANCHES OF THE MECHANICAL TRADES. 
d Design, Illustrated Catalogue (300 pages) mailed on receipt of 
: Workmanship Fourteen Cents. 
and Price. 
5 to 75 H. P. SEND FOR CATALOGUE. 


New York Selling Agents, H. J. BARRON & C0., 40 Cortlandt St. 


ESTER MACHINE SCREW CO. 


NAAAAAAAAAA AA AAD 








JOHN McLAREN, 


A BORLISS 
Engines, 


AIR 
Compressors 


and 
BOILERS. 
Je 











OR of A 








Manufacturers of Set, C mia & 
Machine Screws, Studs, etc. 


BOSTON 


MACHINERY 
STORE. 





HOBOKEN, 


N. 





MACHINERY ON HAND. 


16 in.x42in, Planer, Bridge port, new. 
20 in. x5 ft. ne Pp. & WwW. good, 
22 in. x5 ft. Tad al new. 


22in.x5 ft. Powell, 
24in.x6 ft. 
30 in. xsft. 


Powell, “ 
** each Atherton, Powell & H. & P_ new 


36 in.x6 ft. Lowell Screw Planer cheap. k 
36 in.x14 ft. Betts good. In view of the increased demand for our 
36 in.xl0 ft. New Haven, wi 
6-8-1(0-12-15 in. Crank Shapers. IMPROVED a 
Lt x20 in wye tion Shape os 
20-24-26 and 32 in. Gearec lapers. ee x : samaee a 
15in. Hendey Shaper, a oe Al in New England, we have opened at 
12in. x5 1-2 ft. K ngine Lathe, S. & Co. new 23 & 25 P h S 
12 in. x6 ft. Young, oF t t B t 
14 in. x6 ft. pecletell, ure ase ree ’ 0S on, 
l4in. x7 ft. ogart, - n connection with Messrs. C IDLE . BAR. 
14 in.xé ft Gap Bed, 8. M. & Co., “ 1 Messrs. CHANDLER & FAR 
15 in. x6 and & ft. Porter, « |QUHAR, of that city, a depot for the exhibition 
l6ip. x6 and 8 ft " Blaisdell, : 2 
16-20 in.x6-8-10 & 1: 2 ft, Bridgeport, . “ ind sale of our 
18 in. x8-10-12 ft. Jitferent Makes, + 
Win. xs-10-14ft. aeons Makes, ye IMPROVED ENGINE LATHES, 
Win. ong, length Be a ridgeport, ¢ 
20 in. xl0 ft. Wheeler, BRASS WORKING TURRET LATHES 
22in. x12 ft. Niles, heavy, good. b] 
23 in, x8-10-12 Bri dge port new, 


SHAPERS, DRILL PRESSES, ETC. 


te" Complete Engine Lathes, Stop. 


24 in. x16 ft. New Haven, 


cheap. 
26 in. x12 ft si 


Automatic 


28in. xl4-16 & 18ft. Engine Lathes, T. & 8, new. ait 

26-36 & 50 inch Pulley Machine, Stevens, good t#7~ Complete Drill Presses, Automatic Stop. 
Bement Car Axle Lathe, De ae t(# No charge for extra features. 

20-23 25 28 inch Drills Blaine il, ye tt?" Complete Machine Shop outfits a specialty. 
8-25 28 32inch * « ’ 
24 in. Plain Drill, Pond, fair.| ($27 All tools f. o. b. Boston. 

2 in. Drill Bk. G, & Feed, N. Y.S. E. Co. good, 

5ft. Arm Universal Radial Drill, new. 

Cabinet Turret Lathe, Lodge, Davis & Co, 

No. 2 4Screw Machine, Brown & Sharpe. 

Ames Index Milling pee hine, fair. 

No. 2 Garvin Hand Miller Al, 5 ’ 
Wood & Light, Heavy Miller, Al 

Lincoln Pattern good order. 

No. t and 3 Universal Mille ar, Brown & Sharpe, new. 

No. 2 Plain "4 


fair order. 
N ». 8 Surface Grinder, Al 
48 in. Gear Cutter, each Gould & H. & P 
0ft. Vertical Boring and Turning Mill, Sellers. 
Cold Rolled Shafting in Stock. Send for List. 
for what is wanted. 


E. P. BULLARD, 62 College Place and 72 Warren Street, N. Y, 


BOSTON. 


WORKS: CINCINNATI, OHIO. 


G2 See advertisements, pages 14 and 16. 


Write 




















ee 
Fontes ENGINES 
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-fynproved TSSa. 

J COFSENGINES, 

A: ich P § dressure. 
Condensingst ‘Omp Ou 


TUBULAR BOILERS. 
eee, HEAVY FLY WHEELS 
; A wae 
N SIZES UP TO 


und 


~ QB FT.DIA-BY IO FT FACE. 





Ecigse Corliss Envine 





NON-CONDENSING, 
CONDENSING © COMPOUND. | 
40 TO 1,000 H.P. | 


Send for Circulars. 


E.P. HAMPSON & CO., 
36 CORTLANDT ST., 
NEW YORK, 
Sole Eastern Agents. 
JOHN J. METZCER, 


69S. Clinton St., Chicago, 
WESTERN ACENT. 








~ FAG COMPANY, Bul 


WAYNESBORO, PA. 


tI, 





' A GENUINE “CORLISS.” 





HATS. OF iMPROVED 


CC ORM'PR CANES 


SLIDE VALVE EN aot 
STATIONARY BOILERS, | 


GENERAL MACHINERY, 4 
IRON AND BRASS CASTINGS 


NaN ORO 


COAL AND IRON EXCHANGE, 
Cor.CorTLANDT & CHURCH ST. 


—— 


JRoBERT \/HITEHIEL, 


BUR 
wi. 
















CURTIS RETURN STEAM TRAP. 


For returning steam, 
condensed under pres 
sure, automatically in- 
to the boiler, 
high or low pressure. 
Manufactured by 


CURTIS REGULATOR C0., 


Boston, Mass. 


att 





General Agencies: 
ercer 109 Liberty St., N. 


66 N. 4th St., Phila., Pa. 
108 bth Ave. ean Tl. 
210 S. 3d St., Minneapolis, Minn. 


7 Market St. St. Louis, Mo, 
send for I. No. I7. 


The BECKETT FOUNDRY & MACHINE CO., 


ARLINGTON, N. ). 


Manufac ture rs of 


The "“MUNZER” 
Corliss Engine 


SEND FOR CATALOGUE, 


ROP PRESS. 


NEW HAVEN 
CONN. 


OF IRON 
OR STEEL 











PRCKS Par 


BEECHER & PECK 


DROP FORGINGS 


BEECHER & PECK, NEW HAVEN CONN. 


under 





ENGINES from [5 to 400 ane Power 


Boilers of Steel and Iron supplied to the 


trade or the user Send for Catalogue 


SAW MILLS GENERAL MACHINERY 


NEW YORK STORE, 46 Cortlandt St, 


THE PORTER-HAMILTON, 








The best Engine in ‘America for Heavy Work. 
WILLIAM TOD & CO., 
Youngstown, Ohio. 














(THEIbE ENGINE 









FOUNDRY AND MACHINE DEPARTMENT. 


HARRISBURG CAR MFG, CO., HARRISBURG, PA. 


SILVER MEDAL 


Righest Award a a 


AT FRANKLIN INSTITUTE NOVELTY EXHIBI 
TION, PHILADELPHIA, 


We are operating the finest and most successful 
Electric Light Stations inthe world oo ch men of 
speed not exceeding one per cent. guaranteed, 
running light and lo andor 1. Send for Ay 

New York Office, Fleming & Rimpall) 17 Dey St 
New England ( tice, John Post & Co., 70 Rilby 


St., Boston. Raltimore Office got K. Carey & 
Bro., 35 Light St., Baltimore 
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BROWN & SHARPE MFC. CoO., 
Vi PROVIDENCE, RB. I. 


CUTTERS, 












pe i 
(i fy FOR USE ON 
4% MILLING MACHINES 
ya AND 
a. GEAR CUTTING ENGINES. 
¢ ¥ - Dr 
SHARP, 
sft EN "pe, 
§ er Cem Q 
? f 














“HAMILTON, | 


OHIO. 
] 









NILES TOOL WORK 
| ee , 


























E 8 TOWNE MFG CO, 
— STAMFORD CONN 
NEW YORK. CHICAGO PHILA.BOSTON 


JENKINS BROS.” VALVES. 
FS very valve tested and warranted, all parts interchangeable, 
WY othing but best Steam Metal used in the manufacture. 
KK eyed Stuffing Box and Disc Removing Lock Nut 

I s used only in the Jenkins Bros.’ Valves. 

WY one are genuine unless stamped with “ Trade Mark.” 
4 $ hould you order INSIST on having Jenkins Bros.’ Valves. 


71 JOHN STREET, NEW YORK. 54 DEARBORN STREET, CHICAGO. 
21 NORTH FIFTH STREET, PHILA. 105 MILK STREET, BOSTON. 


—T HE YAL 











=, ENGINE LATHES AND DRILLS. 
LODGE, DAVIS & CO., CINCINNATI, OHIO. 


20 inch Upright Drills. 25 inch Back Geared, 
v4 * 7 “ 


SHAPER 







2 _ anc 
28, 32 and 40 inch Power Feed Drills. 


IT WILL PAY YOU. 





WRITE FOR PRICES, 


SHAPERS, 15” and 20” Crank. 20,26, 32’' Geared, e 

ENGINE LATHES, 17’, 19”, 21", 24", 27”, and 38”. 
See advertisement, page 15.) 

BOSTON OFFICE, 

23 & 25 Purchase St. 


GOULD & EBERHARDT, 


15 and 20inch Crank Shapers. 
NEW YORK OFFICE, 
42 Dey Street. 


CHICACO OFFICE, 
Cor. Lake & Canal Sts. 


RVIN & CO 













. LAIGHT & 
Near Market St. Depot, ' mang CANAL STS. 
NEWARK,N. J. Dp NEW YORK. 
Manufacturers of 
EBERHARDT’S MACHINISTS’ 
PATENT TOO LS 


=> =6SMALL 
» —) AUTOMATIC 
MILLER, 


WITH ARM. 


The Machine shown in 
cut is designed for rapid 
and convenient milling 
of small work. 


DRILL PRESS. 


EBERHARDT’S 








Patent _ $ 

°o 

GEAR CUTTER. = 

: ra) 

Rs, — Sizes, 18’’, 25’’, 86’, — — * 
- a 4 50’, 60’, 84”, , : 2 
GEAR AND RACK CUTTING TO ORDER, 3 





THE PRATT & 


HARTFORD, 





MANUFACTURE 


HORIZO 


Boring 


48 in. and 66 in. 


Swin 


WESTERN BRANCH, 1 


NTAL 


Mills, 


2. 







WHITNEY C0., 


Connecticut. 


Double Head 
Traverse Drills 


For 5% in., 3 in. and smaller 
holes. 


Revolving Head Drilling 
Machines. 


00 WEST Washington Street, Chicago, Ills. 











CO., HARTFORD, CT., U. S.A. 


MANUFACTURERS OF 


BILLINGS’ PATENT DOUBLE-ACTING 


/RATCHET DRILL, 


For Morse Taper Shank Drills. 

Packer Ratchet Drills, 
Packer Boiler Ratchet Drills, 
Packer Auger Ratchet Drills, 





DROP FORGINGS 


Of Every Description, of Bronze, Copper, Iron and Steel. 





& SWASEY, 


CLEVELAND, OHIO, 








MACHINE TOOLS 





For Iron 


SMALL TOOLS & FIXTURES. 


and Brass Work. 


Gear Cutting in all its Branches. 


ILLUSTRATED CATALOGUE ON 


APPLICATIOS 


REMOVAL. 
THE POND MACHINE TOOL COMPANY, 


Formerly of Worcester, Mass. 

The new shops of this company are located at 
Plainfield, N. J., forty minutes’ ride from New York 
city on the line of the Central Railroad of N.J., and 
consist of the following: 

A machine shop 500’ long by 100’ wide ; a foundry 
250’ long by 90’ wide; also commodious buildings 
for the storage of sand, coal, coke and pig iron; 
ample and convenient wash rooms for the men ; fire- 
proof two story pattern storage; blacksmith shop ; 
engine and boiler houses. These buildings are de- 
tached from the machine shop and foundry. There 
is an elevated railroad for the convenient distribu- 
tion of raw materials, and a railroad running 
through the machine shop for shipping. The whole 
plant is supplied with the incandescent system of 
electric lighting. 

The machine shop and foundry have overhead 
traveling cranes running through their entire 





. Cuts, Photographs 
pplication. 
A, 


on @ 
Lowell, Mass., Oo. 


Manufacturer of ENGINE LATHES 
d Prices furnish: 


from 16 to 48 in. sw 


PA ani 


f 


nes ni" 
s 8 


Tt 


GEO. W. FIFIELD, 





lengths; also light traveling cranes, which serve 
every tool, and a number of jib cranes in the foun- 
dry and scratch rooms. The foundry has capacity 
for making the heaviest class of custings. ; 

All our tools are expressly designed for the 
economical manufacture of heavy machinery for 
railroad and general machine shop equipment, from 
new patterns of the latest and best designs. 


< | SALESROOM and OFFICE, 111 & 113 Liberty St., N. Y. City. 


NEW SHOPS, Plainfield, N. J. 











Gear Wheels and Gear Cutting.—I make 


order, or cut teeth on & 
all sizes to six ft. dm. & 
cheap g._ Small cast g. 
prices. Bevel g with 


g, $l. Facilities complete. 


g to 

blanks sent tome, Of all kinds. Of 
or 

mail at low 
nd Book on 
Terms reasonable. Send for cat. 
Gko. B, GRANT, 66 Beverly St., Boston, Mass. 


mall orders or large ones. Fine 
Ready made brass g by 
rfect planed teeth. Ha 


J. M. ALLEN, Presment. 

Wm. B. FRANKLIN, Vice-PrEsipeEnt. 
F. B. ALLEN, Seconp Vick-PREsIDENT. 
J.B. PIERCE, Secretary & TREASURER. 





Key-Seating Machines 


and 20 in. Drills 


.A SPECIALTY. 
SEND FOR LIST OF 


New and Second-Hand 


Lathes, Planers, Drills, or 
anything in Machinists’ Tools or Sup- 


lies. 
_W. P. DAVIS, 


Rochester, N. Y 


3 Works at North Bloomfield. 








PATENT UNIVERSAL SCREW-CUTTING CENTER 


DEPTH ANGLE AND TWeT NAILL GAUGE. 


J. WYKE&CO., 
Fine Machinists’ Tools —-E. Boston, Mass—Send for Circular 


NEW CATALOGUE 


MACHINE TOOLS. 


THE @. A. Gray Co., 
477-481 SYCAMORE 8T., CINCINNATI, 0. 


See advertisement, page 13. 














PRATT & LETCHWORTH, 


PROPRIETORS 
BUFFALO STEEL FOUNDRY, 
BUFFALO, N. Y. 














4 lo 


: BRASS 
NE ORKING 








J.M.CARPENTER #&__... 





PAWT 


UCKET.R.I. 


Manufacturer 


APS & DIE 


\ 











